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} Abstract

The aim of this Lecturc Serics is to show how computer assisted translation (CATl) can be of benefit not only to information
managers but also to end-users. Existing systems will be described as well as the nature of thc texts to be processed, the
technical and human problems related to the use of such systems and th 'e needs of end-users (quality level of translations,
information acquisition in the mother tongue... .). Examples of on-going applications and systems under development will also
be presented. These examples will highlight the benefits documentation centres will derive from CAT and suggest solutions of
interest to the end-user.

This Lecture Series, sponsore by the Technical Information Panel of AGARD, has been implemented by the Consultant and
Exchange Programme.

Abrege

Ce Cycle de Conf~rences a pour but de miontrer l'intm~r~t que pent apporter la Traduction Assist~e par Ordinateur (TAO) non
senlement pour Ie responsable d'nn Centre dinformation, mais 6galensent pour l'utilisatenr final. Apr~s avoir d~fini les
systZ~m's existants, Ia nature des textes t traiter, les problemes techniques et humains Uims as l'utilisation des syst~tues et les
besoins des utilisateurs finaux (qualit6 des tradnctions, connaissance de l'infortnation damis Ia langue matenelle.), des
exemples d'application en conrs on en d6veloppemnent'seront pr~sent6s. Ces diverses applications permettront de d~gagcr
l'int~rat que pourront en tirer les Centres de Documentation et de proposer des solutionis an bdn~fice de l'ulisatcur final.

Ce Cycle de Conferences est pr~sent6 dans Ic cadre iu l'rogramme des Consultants et des Echanges, sous 1'6gide du l'anel de
l'Information Technique de I'AGARD.
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TYPOLOGY EXISTING SYSTEMS

Ian M. Pigott
Head of Systran Project

Commission of the European ComunitJes
Jean Monnet Building B4/24A

L-2920 Luxembourg

Abstract

Various attempts have been made at defining a typology o MT systems, some basou on
generations of software and hardware developments, othern on the nature of the
translation process (e.g. direct, transfer, modular). Today, however, a classification
based sore generally on performance and user access would app)ae to be more appropriate.
The paper will thus distinguish between large software packagen installed on mainframe
computers for access by telecommunications and smaller PC packages functioning on MS-DOS
equipmen . Attention will also be given to systems capable of dealing with limited
vocabulary and syntax as well as to developments In Japan which are beginning to set new
trends in- MT technology. Finally, information will be presented on hov systems are now
being used'in practice and how use is likely to evolve over the next decade.

Introduction

The typology of machine translation systems has been discussed and rediscussed over the past ten to
fifteen years. Initially, suppliers and research centres tended to equate the maturity of their
developments in terms of "software generations" in much the same way as computer suppliers.
Distinctions based on generations became less and less meahingful as time went by, particularly as
some approaches labelled second, third or even fourth generation proved less reliable in practice than
earlierdevelopmenta which had continued to mature.

John Hutchins in "Machini Translation - past, present, future" bases his typology on the nature of the
translation process itself. He thus distinguishes between direct (bilingual), interlingual, transfer
and semantics-based systems. The problem here is that practically all major developments have tended
to progress along similar lines. Systems which originally took a direct or bilingual approach have
since evolved -into interlingual or even transfer systems while "semantics-based" systems have begun to
give additional attention to many of the syntactic-criteria adopted in earlier developments.

It is for the above reasons that in -resonting my own ideas on MT typology, I shall give more emphasis
to performance, improvability and u r-'rit.zdliness than to distinctions in the linguistic make-up of
systems. Users are after all more I_,taeta;e;1rd in how well a system can do the job than in how the job
is actually done.

Existing systems

Most of the systems in current use originated in the United States in the sixities and seventies. Tiey
fall into two basic categories: the larger, more complex systems such as Logos, Spanam and Systran
which are normally installed on centralized mainframe computers and can be accessed by
telecommunications; and less sophisticated products such as Smart, Globalink, Linguistic Products and
Weidner which run on personal computers or workstations at theuser site. This second category should
however not be underestimated since in the language software industry, as In other areas, there is a
general tendency for desktop-applications to evolve rapidly on the basis of user requirements.

Recent newcomers to the user market include Metal and Tovna. Metal was originally developed by the
University of Austin in Texas and is currently supported by Siemens, Munich. The system now runs on
Unix and extensions from the original German-English are being made to cover Spanish, French and
Dutch. Tovna, another Unix-based system, is being developed in Jerusalem and has already seen
installed at several user sites for English-French.

Finally, over the past couple of years a number of Japanese systems- have reached the marketplace,
mainly for Japanese-Eglish and/or English-Japanese. However, Fujitsu's tlas system is already being
extended to European language combinations and other Japanese manufacturers are likely to follow this
trend. Given the enormous investments now being made by all the large Japanese companies In machine
translation and related technologies, products from Japan are likely to ttart penetrating the European
and US markets within the next couple of years.
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Quality of output depends very much on the language pairs involved, the type of document and, of
course, the coverage of technical terminology. It often happens that a given product will provide a
reasonable level of quality for one language pair and far less satisfactory results for another. As a
general rule, developments involving the Latin languages (French, Spanish, Italian and Portuguese) and
English tend to produce rather better results, for a given amount of investment, than systems
Involving Germanic or Asian languages.

But language coverage in MT systems is now generally very good. Most operational systems cover French
end English in both directions and most also have German and Spanish as either a source or target
language. English is undoubtedly the most highly developed source language with a wide range of
targets such as Spanish, Dutch, Portuguese, Danish, Swedish, Japanese and Arabic. Russian, an old
favouritw in the 1960s, is regaining attention along with Chinese and Korean which have joined the
club more recently.

User requirements

User requirements fall basically into two categories: information assimilation and information
dissemination, although of course there are grey areas between these two.

- Information assimilation can be described as the gathering of information from internal or external
sources for general use by an individual in keeping abreast with evolving policies, markets or
technical advances;

- Information dissemination covers the whole process of communicating or publishing documents for
(often unidentified) third parties.

Examples of documents nsed or translated for purposes of information assimilation are press reports,
documentary data bases, technical reports from consultants or from industry in general. The reader's
main aim is to understand the message of the documents in question and he will thus usually accept
comparatively lower, standards of translation. Very often, in this context, speed and low cost are of
primary importance.

In regard to assimilation, the United States Air Force have used Systran since 1970 to translate first
from Rusean and later from French and German into English. The documents cover a wide ange of
technical sectors and user satisfaction is said to be high. In Europe, the Nuclear Research Centre in
Karlsruhe, West Germany, has a similar application involving the translation of French-language
research prpers into English. At the European Commission too, use of raw machine translation for
information purposes has been steadily increasing over the past couple of years, particularly in cases
where users are unable to obtain human translations within the time available.

As for information dissemination, documents currently being submitted to MT include not only
maintenance manuals and technical reports - which in many cases appear to be ideally suited to the
technology - but policy papers, administrative documents and even journal articles.

In most cases, translation quality for dissemination needs to be high and in some cases it needs to be
excellent. Here, machine translation can often be used as a basis for human editing up to the required
acceptable standard. Particularly when texts are repetitive and rich in technical terminology, machine
translation can be a useful aid in reaching top quality standards.

By far the most common and successful application of machine translation for dissemination or
publication purposes is indeed the translation of maintenance manuals. Most MT systems, both large and
small, are being used in this way. Largo corporations such as Xerox, IBM and Siemens have already
achieved quite a record of success, while small hardware and software suppliers are now beginning to
report encouraging results with desktop MT software.

The best results here involve a combination of careful source document preparation, a dependable level
of technical terminology in the MT system, and human post-editing. The major advantages are not just
speed and cost but consistency of terminology which provides for more immediate intelligibility.

In the public sector too, institutions such as NATO, some of the UN agencies and, of course, tho
European Commission itself are also making use of-NT to translate technical reports, administrative
documents And minutes of meetings. Paw MT quality is sometimes adequate for user requirements and in
many cases rapid post-editing (at a rate of say four pages per hour) provides acceptable results.
Post-editing is normally carried out by translators but there is increasing evidence that engineers or
other subject-field experts can also produce good results.

Finally, use of machine translation via public netw :king facilities- is beginning to have a
considerable impact, In France, it is already being used in~significant volumes on the Minitel network
where Gachet S.A. provides a number of on-line services using the Systran system. In Canada, the Smart
rystem is being used by the Department of Employment to translate Job descriptions between English and
French for coast-to-coast access. In Europe, experiments are already underway to combine multilingual
database interrogation packages with machine translation in order to provide the non-epocialist with
rapid and reliable means of accessing foreign language databases.
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What remains to-be done?

Machine translation can hardly be regarded as a technology in its own right. For it to be used
successfully by the non-expert, uuch remains to be done to ove'rcome many of the technical problems
which often outweigh its advantages.

On the one hand, there is the problem of Aocument preparation. The non-expert user sitting at his PC
or Ainitel terminal knows nothing, of the woMngs of the translation software. He is unaware of the
fact that a upelling error, missing punctuation or non-standard formatting will lead to translation
errors.

Here progress can be made at two levels. On the nne hand, spelling correction technology can be
integrated in the automatic interface to the MT system while on the other, a degree of online screen
editing can be introduced to draw the user's attention to syntactic and even semantic problems ill his
draft. This type of technology is developing quickly but improvementi in user-friendliness are celled
for.

In addition, as companies with large multinational requirements become, more aware of the cost of
translation activities (which can extend to 10% of production costs), it is probable that they will
pay more attention than in the past to document drafting. The editing or critique software packages
now on the market are desgined to discipline authors and their secretaries in the use of vocabulary
and syntax in order to reduce to a minimum the possible ambiguities in a source text. This approach
makes not only for better comprehension in the source language itself but for quicker and more
reliable translations. Above all, source texts drafted along these lines are far more suitable for
machine translation than undisciplined drafts.

Several companies have already adopted this strategy, particularly in connection with maintenance
manuals. Extensions to other types of document, for example report writing, csn be expected to follow
soon.

Current trends

Over the past year, we have seon a number of encouraging extensions to the machine translationmarket.
Logos, Metal, Systran and Tovna have all been successful in finding new customers while sales for
desktop packages such as those supplied by Linguistic Products also' appears to be on the rise.
Extensions to new language pairs have kept pace with the applications side although now, as in the
past, there has been a tendency to-oversell all new extensions and developments.

Some MT packages, though, have been the victims of restructuring or new company policy. Alps, who
still support their computer-assisted translation packages, have concentrated their efforts on
translation services in general, particularly through the acquisition and networking of a number of
large translation bureaux. Weidner, which had a number of M1 packages for European language pairs on
PCs, appears to have discontinued reliable support after being taken over by the Japanese company
Bravice. Bravice itself, on the other hand, seems to be making considerable progress with
English-Japanese and Japanese-English versions of the software.

The Canadian MT market, in particular, appears to be expanding. Logos, Smart and Tovna all have
applications there for English-French, mainly in connection with translation projects supported by
government funding. However, the ambitious four-million-dollar Gigatext project supported by
Saskatchevan seems to have run into serious difficulties.

Systran has been used more extensively by NATO, Xerox, the US Air Force and on the Gachot Minitel
network. The European Commission has brought; the system on line for internal users (25,000 pages
translated in 1989) and is embarking on major applications of the software for the translation of
patent literature in collaboration with, the European Patent Office.

Last blt not least, the Japanese giants who nearly all have MT. developments have continued to make
progress on the applications aide. Several systems are now operational for English-Japanese and
Japanese-English althbugh hard statistics on actual users-are difficult to obtain..,

Progress on MT research

Over the past few years there has been a steady increase in the-MT research sector. As we have already
seen, the most notable developments have beeniii Japan where all the large computer manufacturers are
developing systems for English-Japanese and Japanese-English and to some extent for other language
combinations. The most successful to date appears to be Fujitsu with its Atlas systems.

In Europe, the major research project continues to be Eurotra cofinanced 'y the European Community and
its Member Stctes. It was originally hoped that pilot syatemb for all the European languages would
become operational by the end of 1990 but this goal is proving more aid more difficult to achieve.
urotra objectives for the future are likely to be based mor on providing a range of
language-processing products for the various EO Member States than on MT alone.
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Other projects in Europe include DLT (Distributed Language Processing) in the Netherlands, which is
based on, the use of Esperanto as a pivot language, and Rosetta - supported by Philips in the
Ne.. 'lP'Jo - which is expected to produce the first oporational results in 1990 in systems
trans..ting between English, Dutch and SpanisA.

In the United States, IBM has once again become involved in MT development, mainly for the translation
of its own technical documentation. A number of European universities and research centres are
involved in their LXT (Logic-progrmming-based Machine Translation) project with the development of
prototype versions covering English, Danish, French, German and Spanish.

One of the developments which could provide interesting results in the medium term is the
Carnegie-Mellon Knowledge-Based Machine Translation project. As its name implies, the project is aimed
at using artificial intelligence to re3olve natural language anbiguities. As the cost of such
developments is very high, even for a narrow subject area, the project could well run into financial
difficulties. The approach itself is, however, quite an interesting one.

By and large, though, MT research results have been rather disappointing. Some large projects such as
Calliope in France have been terminated. The Japanese systems have proved more difficult to develop
than originally anticipated and Eurotra has suffered from difficulty 11 coordinating developments in
the various countries concerned.

With the possible exception of Tovns, the result has been that more traditional approaches to XT have
been generally more successful than innovative strategies.

Selection of a system

In my introduction I pointed out that the most important aspect of a typology of machine translation

was to assist the user. I have now given an overview of current developments and prospects for the
future but perhaps for many it is not a very good basis for choosing an MT system for practical
application.

One of the key questions is, of course, "Are you principally concerned with publishing information or
with collecting information?"

If you need to publish information, you are probably already employing translators (either in-house or
under contract) to ensure that your quality -requirements are met. If you decide to turn to machine
translation. you will no doubt wish to maintain similar standards.

The criteria you should look at mostclosely in choosing an MT system can be summarized as follows:

-- Has the system already been developed for the languages and subject areas which are of interest to
you?

- Can the supplier provide names and addresses of users who have suffient experience of the systen to
discuss its merits?

- What additional developments (if any) will be necessary to bring the system up to the quality you
require (at whose cost and-over how-many months)?

- How easy will it be to integrate the system into your own existing technical infrastructure?

- Can you take action to improve the quality of your source-language documents (particularly important
if more than one target language is required)? -

- What measures can you take to ensure that post-editors will Indeed be able and willing to make
efficient use of the system?

As I may have implied, the cost of a system (whether under a purchasing or licensing agreement) mnay
not be the key factor. Most users have found that integration and further development costs -
particularly on dictionaries - are likely to cost far more than the initial installation. In addition,
it mig:it well prove difficult to convince translators that they really have something to gain from the
use of an MT system; they might well be opposed to changing working methods or becoming a "slave" to
the machine. User-friendliness, particularly as far as post-editing is concerned, is thus of the
utmost importance.

If you are prinarily interested in collecting or scanning foreign language information, then your

priorities are likely to be rather different. These might be:

- Can the system deal with a wide range of text types and subject fi lds?

- I -the quality of the output (for your language, pairs) readily intelligible without human
intervention?

J_i _________
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- is the supplier likely to provide new improved versions uhlch will increase the level of performance
you need? (As a user of raw output, you are lees likely to be willing or &ble to participate in
system improvement than the "publishfrs".)

- How fast is the turnaround of the MT system?

- Does the amount of material yuu need to-scan justlitythe investment?

Both groups of users would also bk well advised to look into ways and means of installing suitable
peripheral equipment to b6 ured in connection with maoaiino translation. This might include:

- optical character reading for Inputting hard copy;

sophisticated word processing software for text preparation and any pre- or post-editing;

- grammar and style checkers;

- suitable telecommunications facilities (if required).

The future

Over the next ten years, machine translation is likely to be used more and more extensively,
particularly for many routine types of translation prqcessing as well as for information assimilation
purposes. Technical documentation, which is already by far the largest source of translation, will
increasingly be submitted to MT processing as the drafting of source material improves.

We are unlikely to see any really revolutionary approaches to MT processing. Existing systems will
continue to improve with experience and new developments will tend to fall back on well-established

processes as the difficulties of programming new linguistic strategies ar, encountered in practice.

The main users will be multinational corporations and international organizations; database suppliers
and all those involved in the on-line information industry will also become dependent on machine
translation as the largely English-language information resources come into multilingual access ana
Use.

By the year 2000, Japan is likely to be the main supplier of MT s ims and services. Europe will
continut to make use of its linguistic heritage in extending and impro .,.g projects originating in the
United States and Japan but it is questionable whether it will be successful in d eloping any major
systems of its own.

Systems will become more user friendly as improved peripherals are introduced whether on stand-alone
systems running on PCs or as a means of improving access to larger systems via telecommunications.
Whatever the approach, standardization of document architecture, telecommunications protocols and
natural language character sets can be expected to pavo the way for increased integration between MT
systems and peripheral software in general.

Input technology will also have a major impact on MT use as optical chars reading improves and
voice technology develops.

Finally, typology itself is likely to evolve once more as market forces compete on two basic 1ronts:
integrated desktop software on ever more powerful machines versus machine translation services
provided by tolecommications from remote, but ever more sophisticated hosts.

Whether or not it will be possible to carry out machine interpretation between various languages as
voice analysis techniques are developed for automatic dictation still remains a largely unanswerable
question. Expectations are high, particularly in Japan, but developments - as in traditional MT - are
taking longer than expected.
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sur Lasquets it taut Otre attentif si L'on alder dons des dfmonstrations ofatadroites
vYeut amitiorer Las systimes actuets at exprimies dans un jargon ob'scur ou ambigu

obtniruneacceptation pOtus grand~ at une (*the fish found dead in the rive'r will he
oberormnce acude ytmsfiur. reptaced'by farmers')- Dons on de ses

* peforanc acruedes ystmestutrs. essais, Eugene Garfield voyait mime dans
La r~tdaction-one fonction A Laisser A des

00000 piciatistes a -jlb for professionals).
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------- 77--------------------Rinsi L'histaire de La TAU a permis de
LES FIGURES OE STYLE. mettre en evidence tin certain nombre de

points qu'iL faudra disoraiais avoir soin
ta svnecdocue: La partie pour La tout et de garder A L'esprit, par exeipte Le fait
vice versa. (faire de La voile) quliL ne faut pas placer trop haul Les

objectirs et qu'it faut si possible choisir
t'anacotuthe: *changement brutal mais Licite des damaine d'application-bien timilis et
de construction grammaticaLe circonscrits, et ne-pas demander A tin

________systime de Iraduire n'iuporte queL
L'antonamaset emptol d'un no. propre au dcuet
Lieu d'un fain common. C Wall Street n'a pas
riagi.) La reussite de TAUfl-91ETEO, tout a fail

operatianneL et rentable, en limoigne
L'ma:La charrue avant Les bottifs. (co~l: 0,03 doll~ar canadien par mot, pour

Etlle rouge (Les soviets) supr La grande tin debit de 3,5 millions de mats par
bLeue (miditerranie). an.(La figure 2 mantre qu'iL s'agit Lb

d'un problime reLativement simple, si
L'anaLogie: cette affaire est tin serpent simpL2 .que dans cc cas on pet
de mer. On nous mine en bateau. eftectivcment parter de Iraduction

aulamatique, puisqu'aucune revision W'est
tlettipse: omission des mats qui ne sant nicessaire)..
pas indispensabtes:_train rentre (pour
train d'atlcrrissage) La notion d1*tayes distinctes

(a meitaohore: transfert de signification L'histaire naus apprend aussi qulil taut
(brOter de disir). stparer grammaires et micanismes ati

aLgorithmes d'anaLyse d'une part,
La Litote (understatement): iL slest dictiannaires et atits lerminotagiques
iteint,.pour 'it est marl'. d'autre part, de fa~on A faciliter

L'ivaLution en integrant, plus faciLement
Les archalsmes, Les niaogismes nlon Les prugris rialisis dans chacun de ces
encore hoamoLogui, Les jiux de mots, Les domaines.
proverbes. .. .et tutti quanti, loutes Les
expressions et idiotismes-qui ne sont pas It faul aussi considerer que ta quaLite est
tarcement faciles A diceler (trep c'esl liee aux diveloppements a pLusieirs
trap, pour enough is-enough) et puis Les niveaux:
fatix-amis (I recognize you),.... et Les
h magraphes, et Ca polyseiie, et Les I.Transtittiration. verification et
abreviations smb Les oades, sigtes ati preparation du texte (tut cc qui pet
formuLes de plusI en plus frequents entrer dans La phase dile de 'pr6-iditian'
notamment dans ta langue technique ... on- qui ccl LlensembLe des taches permettant A
vail A quel paint te parcaurs est semi La machine de savoir recannaltre au miiux
dlemb~ches redoulabLes. Et ceci sous-tend cc qui Lui-est presente..
qu'au Lieu dlignorer Les traducteurs, on
aura besoin deceux parce qL'ILs connaissent 2.traduclton mot A mot (a partir de
bien Les piges A dijatier entre Langue dictionnaires plus ati mains ivotues,
source et Langue cibLe. N'oublions pas par pouvant aLLer jusqu'a tine *navigatiin' dans
exemple que Peter Toma, Ie pere de tine base de-connaissances terminolagiques
Systran, etait d~abard poLyglolte. arganisee, de type thesau rus de
----------------------------- descripteurs par exempLe (base qui pett

etre arganisie soil a prioii aA partir
Mtiscooaue de La phaste divqtoooement et de du corpus entrit).
I 'industriatisation.

3,anatyse syntaxigue (arbres syntaxiques
Cci empresseiment des cherchetirs A annoncer permettent'd'aLLer ati-deLA du simple mat a
des risuttats et des succis a masqu6 mat, en identifiant studt, verbe,
Langlemps Le fait que La recherche ne comptiments ... Vest Le niveai 00 teon sail
pouvait pas etre directemenit suivie de reconnaltre La construction de Ia phrase,
L'appLicatian, et-,qu'iL ~fatLait indtpendamment de ta reconnaissance de son
nicessairement passer par tine tongue et conteni informationneL.
rude 6tape de- diveLoppement,
d'apprenlissage, avec, en dtsespoir di 4. Le quatriime niveau, qui vient
cause, Le cbncours de traducteurs slajoter A l'anaLyse syntaxiquc, est celui
connaissant bien La Langue sourcje it La de L'anatvse s~mantinue. 'He-is a gas' ne
Langue cibLe, puis par ine phase devient comprehensible que si He ccl
d'industriaLi53tion pour abautir par rapprachi de helium. En-japonais notamment,
exempte a on produit- portable, compatible 00 l'ardre des mots nWest pas rigide comae
avic-Les ardinaleurs Les plus couramment en anglais, tine analyse purement
utitisis, lermetlant tinc utiLisation - grammaticale L'aisse subsister ban nombre
interactive avec tine banne-ergonomie, des d'ambiguitis (M,-
temps de traitement acceptables, tine

p Ls en omte immeidiate des observations
des-utilisateu rs. Stir toti~ ces points Les S. Entin et surtoul La quaLili n~a de

p rogr 0 ont ite et sont encore Iris tents chances d'itre atteinte que si l'on dispose
et incertain5 et paurlant Ic vtritabLe d'indicateurs de contexte, cc qui suppose
-sUCC6s repose pour beaucaup stir ces aspects que ta machine ail tine connaissance du

trapsouentnigigi. L'li~setur monde extirieir, une certaine facuLli de
croyaii pouvoir abtenir tin produil cli en raisannement A partir des fails oti des
main; iL a Ate stirpris de constateru qye donnies qui Lot ant AlA faurnis. Vile
c'itait A tul qu'iL incomba t de n ourrir bonne part des 4icissiltides de Ia TAO
I'enyetoppe 4u1 Lul Asail rei1e. vient du tait que jtisqti.'ici ces indicateurs
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de contexte etaient pratiquement francai5 et le japonais totatisant 40%
inexistants, et Le grand progrts viendra du suppiesmentaires
recou, s-aujourd'hui possibLe A
l'i' .L'LIgence artificie(Le. -seion La proddction-Litt~raire

Rapprochement avec Les iysteme% expers.~ -seton Ia auatitf des auteurs: 21 prix
Nobel attribues A des 'ouvrages en anglais,

La tendance serait A organiser une 12,pour Lie fjran~ais, 9 pour L'aLLemand ...
communication entre Les m~canismes de
traduction et La base die connaissances
Lingulstiques, cette communication 6tant Po.Uit ue euroo~enne: S-stran Puts Eurotra.
g6r~e par Le KBMS (knowledge uase
management system), cette gestion L'Europe a renonc6 a adopter une Langue
imptiquant un retour d'informetion-servant unique CangLais, frangais ou esperanto).
b L'accroissement et A L'amelioration des En 1975 La CEE a acquis Systran, comae
connaissances au cours de ta. vie du systeme debut de solution mais, prenant conscience
(2),autrement ,'dit on tend a se rapprocher de ses limitationi et insuffisances, e~te a
de La phiLoso~hie des-systtmes experts: Lance te'programmc Eurotra (European
rtgLes utitisees par un moteur d'inference Translator). Le mod6Le A transfert choisi
et Le recours a une base de connaissances, pour Eurotra impLique que lea modules
dont Le contenu est gerf par des d'analyse et de g~ndr-ion de-chaque Langue
cogniticien~ tirant Le meiiLeur parti soient con~us dans une optique monoLingue.
possible d usavoir faire d'experts qui ici Cheque nation est en charge de I'anatyse de
pourraient bien-etre Les traducteurs et Les sa Languc et du transfert des autres
interpr~tes de conference, qul sont Les Langues vers sa langue C2). On aboutit
vgritabLes experts et dont Lc concours, ainsi a 72 modules de transfert pour Les
rep~tons le, permettra d'evite.' Les bourdes neuf langues officietLes de La Communaute.
encore trop souvent rencontres dens Les Par exempte L'equipe rran~i~se cat charg~e,
resutets apres des ann~es de recherche et pour chacune des huit autres Langues, du
de ddveloppementl travail indiqu6 en trait ptecm-dens Les

diagremmes ci-dessous, oO Le symbole IS
Impact du marcht sur tLenvironnement designe ta structure d'interface.

Perception de ELenieu. -IS --- *IS I -S is

L'enjeu est devenu belucoup plus important. t
compte aunivceu potitique. ftan~ais Autre lansuc aulte langue franpais
L'investissemeht--dans La TAO est reconnu
comae une n~cessite parce qu'on slaccorde
aujourd'hui A reconnattre L'importance de Transforation de L'environnement.
L'investissement imtattriel a cote de
L invostisement mate riel, ceci non tine telle evolution dens La prise en
scuLement dens Le secteur scientifique et coapte du problem: de La TAO a-pour
technique, mais dens Le monde des affaires, consequence de transformer radicaLement
assurances, banque, tourisma , Llenvironnement. Les deveioppements sur

* druit-,retigion, bref de tout ce qui touche Systran sont Laises aux utilisateurs
a La culture et a-La communication entre tandis qulavec Eurotraoan mobiLise dans
Les peuptes. On- decouvre que La reduction cheque nation Les equipes universitaires
de ta berritre Linguistique eat Le plus Les plus compttentes dens L'anaLyse de ta
grand defi de cette fin de siecle. tangue vernacuLeire et sa representation,
L'Europe, -avec une grenile sagesse, felt ceci tr65 gLobatement et iniependamment de
tout pour preserver chaque Langue. besoins perticuliers qui pourrajent par La
*Loraqu'une langue-meurt, evec ses suite intereaser tet ou teL utilisateur,

couteurs, ses nuances, Le peupLe meurt dens tel ou tel contexte, ceLui-ci pouvant
eussi* (Ilaita Tatvio - FinLande- Pensees eLors apporter Le complement d'vne base
Eterneties.) de connaissances propre A son

environnement specifique.
iLabelisme dens te monde.

On-entre ainsi dens un univers tout
Or La r~atite est qu'iL existe environ 3000 different. La TAO devient une composante
Lengues vantes dens le monde, parmi ou un segment d'applicatlon du traitement
Lesqueiles it faut- faire des choix ties tde L'industrie de La langue, permi de
aux enjeux cutturest ls nombreuses-apptications connexes qui vont
proseiquement aux marche~s a escompter. t outes se renforcer.

Leur importance relative peut se
mesurer: (3) La fioure 3 montre que dtsormais Le

traitement de La~angue constitue de plus
en plus une disciptine .an aol s'exer~ant au

-seLon tlethnie:,Le chinois d'abord, puis profit de La TAO Pais tout ausi blen de La
L'angtais-CB,6%), puis Llhindi, LlespagnoL, communication en general: reconnaissance du
Le russe, le fran~ais n'etant que 126me contenu des textes ou du discours,
avec 117 millions de personnes. generation des documents per vole

etectronique en vue de Leur treitement, que
-seton kl'ff Ntif des Locuteurs: L'angLais ce solt dens le cadre de l'lnformatique
(301) -Loin devant Le portugais (7M, Ie documentaire, du dialogue avec des systemes
russe C6%) experts, de L'etude stats t ique ou

conceptueLLe ou -informationneLte de
-setdn Le volume des vubLications contenu.
scientifiques et techniques: L'angtais
(plus-dc 501),, Le russe, I'atLemand, le Un exercice inttressant, si L'on veut,
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confirmation de cc phenom~ne, est de faire d'Cdition. Des A present Les brevets
une rapide analyse qui sans aLter jusqu'A .japonais'par exempLe ne sont, pLus un champ'
L'anaLyse bibLiomttrique peut etre lta cbos. Par te truchement des-banques 'de
suivante: A pairtir du tichier donnes bibbiographiques, lorsque b'editiol
bibbiographique Inspec par exempLe vour, en n'a ete preyvue que dans tine seube bangue,
utibisant tine commande toute simple comae b'information ,sur b'exiitence et le
I..memtl de Questet Plus, cc qu'est contenu des ddcuments'publisd~i cette
Llenvironnement semantique df La tradtiction Lanque se-trouve accessibbe-par des
assist~e oti atitomatique d'tine part, du utiLisateirs d'atitres.Langies, soit que bes
traitement de ta bangue d'autre part:Ccf. producteirs de ces banques de donnees ajent
fiaure 4). entre par exempke tin thisatrus

mubtiLingue, comme dans Le cas du fichiii
Pour ta traduction on peut noter ba-place Pascal de VIINIST (specimen fia, 5), qui se
importante des dictionnaires, puis ... des trouve Index* en trois Langues et ainsi
poLitiques gouvernementales, cc qui est accessible torsque Les questions sont
be-signe de La prise de conscience dont on posees-en- fran~a15, en-angLais otien
partait plus hatit, puis des 5590, des espagnot, soit que ti 5erveur ait acqtiis
bases de connaissances, des applica tions tin Logicieb qii- permet cette transposition
de La microinforomtique, du traitement de d'une bangue vers L'autre Pmeesi be texte
texte, jusqti'h b'Cdition a551stte et Les n~a pas teCprtababbement indext par des
systemes experts. mots-cb~s. Cette transposition potirra etre

integrate oti partiebbe, accompagnee de ta
Glans be cas o0 be traitement de La Langue misc en evidence du conteni eSsentieb du
est pris comae point focal, on trotive Les doctiment, ou-pourra focaLiser stir Les
dictionnaires, be traitement de texte, La aspects en relation avec t'intertt outi I
formation assistte par ordinateir, *profit* de L'utitisateur, de sorte que
b16dition ARectronique, b'iodexation, Les d'tin meme coup L'on va pottyvoir dtecter
applications de La microinfcrmatique ... L'information titibe de manitre beaucoup

plus fine que par bes seuts operateurs
Reorouoements autour du traitement de Lu togiques appliques brtitaLement entre des
Lanotie. mots, ccci en Passant par des anabyseurs de

texte utibes atissi bien pour La
De meme que L'on verra des 6quipes comprehension de La question et
universitaires jusqu'ici dispersees se eventuebbement tin dialogue avec
regrouper, pour se partager bes taches ati L'utitisateur, que pour La selection et Les
Lieu de s'ignorer oti de se conctirrencer, on transpozitions utiLes dans La langue de
verra sloperer dans Les entreprises des b'utitisateur.
regrotipcment5 permettant de rfunir tout cc
qui est connexe et interdependant, qu'iL 0'une maniere generate~ Les banques de
s'agisse par exempbe de L'integration de bIt donnees en ligne constituent tine sotirce
chatne de production des documents,'depuis importante d'inforaation-tinguistique et
L'aide A La redaction jusqtilA La diffusion tine aide A La traduction, ainsi qtie
en passant par ta traduction, par La L'expbique IHikomaro Sano (19).
normaLisation et bien entendu par des
regroupements de taches, de comp~tences et Une autre possibititL% est de placer, au
de metiers. niveai de tlutiLisateur, tin dispositif

permettant de transferer Les resttats
L'industrie de La Langue Cu be traitement d'une interrogation en Ligne stir tin serveur
de La Langue apparalt veritabbement comme de traductions, du type Systran, et
tin nouveau paradigme. C.Dosi a ~d~fini be recueibLir tine traduction brute qui, dans
paradigme technologique comae tin ensemble certains cas, pourra se passer de
de probtemes, de procedures et de thches post-6dition (par exemple s'ib s'agit do'
tits au dtvetoppement technotogique, dans parcourir titres et resumes signatetiques
Lequeb Les forces du marcht et La demande de documents dont on veut verifier Le
vont agir comae tin tcanisme de seLection conteni avant de Les commander ou de Les
(5). Une fois qu'une vole de changement faire traduire.
technique a ett creee, ceLe-ci a tine
dynamique propre, qul definit Les on petit aussi imaginer ta traduction par
directions dans besqueLles L'activite de machine a priori de b'ensembbe de La base
rtsobutiondu probteme se deptace. on passe bibLiographique et de ses mises b jour.
ainsi desormais d'une conception systemloie Ileme si cette traduction est imparfaite, Le
(La TAG) b tin ensemble de besoins de speclaliste qul Lira Les titres-ct resumes

n'aure pas trop de peine a apporter,
presque inconsciemment, Les corrections

fonctionnebites ( pLaces dens utibes. Personneltement j'ai pu constater
Llenvlronnement du traitement de La bangue qulun resume en alemand traduit par
et finissent par slintegrer).C6) machine en frengais persiet d'apprehender

lc conteni de menibre suffisante pour
consolidation -et imoortence de t~industrie determiner si be document meritera Cu non
de La 'tanotie: d'etre commnnd6 pour etre traduit.

Le marche ye donc se trouver consobide On volt donc que c'est tout be merche de
soUS tleffet de ptusietirs factetirs Lies aux L'lnformation en Ligne qui va ainsi
progrts technoLogiqies et aux avanctes dui pouvoir slagreger au marche de La TAD. Dr
genie bogiciel et des binguicieLs TRO-meis Le chiffre d'affeires des services en
aussi en emont et en eva. de La TAO. Lijgne est deja de S 4 A 7 mittiar 'ds(71%)

aux Etats-Unis, de S 1 A 1,5 milLiards
Par exempbe Le secteur de bltdition, oti (18%) en Europe, S0,5 miLtiard (10%) ati
tout aui moins ceux des tditeurs qui se sont Jlapan ... et de moins de S 0,05 miLiard
engages dens ta m~ma voie, vont beneficier (1%) dens-Le reste du monde.
de La possibilitt de reyonnement accrue
qulapporte La TAD integree a tine cheine Des banques de donnees jusqu'ici
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totatement herm~tiques ou~de peu d'interet comuercialises. La socitte NOVAprapose
ecanomi ue volentu lur facteur d'iupact notamment pour L~e couple angtais japonais
au mene, Iiis qu'est renforce L'impact unc station-de travaiL qui traduit en une
des produits au services et de La culture hcure -50 pages, salt 20000 mots. Le-sqstdee
qu'eLtes vthicutent. vefldu au prix de 5,55 millions de yens

p'ourrait etre vendu 6 200 exempLaires en-
ParaLL*Lement aux syst~ues seryeurs de 1969. ATLAS 2-dc Fujitsu et Pivot de NEC
traduction utitisabLes aussi bien par -te peuvent traduire jusqu'A 60000 mots A
grand public, par miniteL, que par de5" L'heure.
organisations dottes de mayens pertormants Ceci n'capche pas Le Japan de travaitLer
sp~ciatement etudits, on a vu se aussi sur Systran et meme d'obtenir
deveLopper, avee La mini et La dlimportants contrats du-gouvernement
micro-intormatique Le marche dc petits amer icain pour La traduction
syst~mes qui peuvent etre tr~s eff icaces japonais-anglais. SystrAn ;kraduirait dans
s'iLs trayai~ent dans un domaine bien cc couple 1,2 million de mats (6000 pages
circonscrit, avec un vocabuLaiie bicn de format A4) en une heure, avec une
mattrisk, otme si clest avec unc syntaxe precisi'on dc plus de 85%. Cette decision
excessivement simple. Clest Le cas de du gouvernement auericain' est destinee a
ALPS, dc Ilacrocat (Wiedner) ou de Bravici am~liorer L~e dtsequitibre des 6changes
(Japan). Leur succts slexpLique aussi par' d'information entrc Les Etats-Unib ct Le
Ic fait qu'iL existe dans Lcs Japan. Nous savons aussi que l'universitg
organisations une inform -ation d'Edimbourg cooptre avec Ic Japan sur Le
confidentieLLe qui ne peut etre 6nvoyee sur traitement dc La Languc par.Lte, de-memc que
un serveur eyterieur. IL faudra donc que des chercheurs fran~ais apportent un
Les serveurs de *rAO pensent b des versions concours clans une direction tr~s voisine,
mic ro de Lcurs LogicieLs, tout comae ceLLe de Llinterow.Ctation par machine (7).
QuesteL a produit micro-QuesteL, versions a C'est ici quc Les prog6s Les plus
imotanter clans Lis entreprises, 51 ces ipectacutaires sont b attendre, avec Le-
serveurs detraduction ne veutent pas detoppement des machines A Idict~e
s'exposer A-perdre une part de march6. magiquel et l'anaLysc des phonemes.

Ou point de vue des systtmcs, La Avec tc d~vcloppcment du telephone dans
repartition en Europe etait r~cemment La Les phases RNIS (ISBN) ct POST-RNIS et
sulivante: L0goS(26%)-, Weidncr(23%), en paralleLe Lcs-reseaux neuromimetiques et
EricssonC16%),,Systran(13%), Alps (12%) - Les machines connexionnistes, on va se

(5)-trouver dans unenvironnfement informatique
et tetematique pa!rticutierement adapte,

La CEE consacre une.part importantecde son enfin au traitemeit dc La Langue ecrite et
budget A ta traduction, soit environ 1 partte.
mitLiard de francs par an, et ete occupe

1800 traducteurs r~partis entre Bruxelles Cette perspective doit-etre prise en
etLxembourg. Son choix en faycur de compte clans toute evaluation de La

Systran, cant Lte a en grande'partie croissance dui marche de La TAO.
finance Le deveLoppement (4 MECUS de 1977
)~ 1982) a et6 conteste, mais une A L'autre extrdmit6 de L'eventail du
inteLLigibitite suffisantede Ea traduction march*, et beaucoup 6lus-modestement, HL y
brute a tout de meme et6 atteinte, tout a place pour-des aides simpLes et
comme a t'OTAN.,specimens in fine). Depuis portables., destinees A certaines
Lors edle inveitit clans des recherches applications, par e~~erpte chez Les
propres (EUROTRA), tout en restant un des mitita ' res et lespiLotes en particulier,
principaux utilisateurs de Systran (6). Le clans un cadre -dlnteroperabiLitd qui doit
marche mandiaL est estime A 3 milliards de exister sans acrdissement duistress auquel
dollars par an !epresentant 150>rnitLionsde sont dejA-soumis Les personnels. Tres
pages et occupant 175000,personnes. madestem en t, SANYO propose un dictionnaire
Certains disent que ces chiffres sont bien eLtectro.nique portable anglais-japonais de
en deCa du marcht potrntiel qui apparattra 35000 mots destine aux ftudiants et aux
L orsq u _-dessyttmes plu s convvaxe hommes-~laffairas. Les possibilites deja

pls efomat seront' pr~t. Toujours offertes-par Les disqqes compacts CD-RO~s
est-iL que La demande deyrait 5'accrottre et Les Logicie is hypertexte et multimedia
de 50% en cinq ans, et que Ia TAO devrait viennent renforcer La-probabiLitC'
occuper rapidement 5 A 15%,de cc marche. d'Ac~osion d'appLications tres diverses-, et
Ces chiffres'sont diffi1ciLes a verifier. On donc iL ne faut pas ignorer cette part de
ne peut que faire des recoupements eptre marche, et etre attentif A ces niches ou
renseignements-de diverses-prov, enances. creneaux associes au develfpement de Ia

synthese de Ia parole, et og) iL V a place
En matiere de recherche, Ic Japon a prevu pour Ia traduction :aides aux
un gigantesque -effort national en faveur hrindicap6s, assistance aux operateurs,
di? La TAO -oto devrait d'engloutir, clans Les jeux tlectroniques, traducteurs de
12 prochiaine5 annees un budget comparable A poche, par ordinateur; notamment
ceLui de L11COT pour Les ordinateurs de- enseignement des Langues, renseignements
5; generation. Deux importants programmes tlpniques et messageries vocaLes,
de recherche de pLuiiurs-milliards deL contrOLO des taches, alarmes vocaLes,
francs ant demarrt: tlun iour Ia creation cLaviers vocaux, annonces parLees (mharte et
de LIElectronic Dictionary Research meteo, horaires des trains ou avions,
Institute (1,5 miLLiirds de francs, avec stations d'autobus, synthttiseurs~de
huit industriels, Ulautre A Llinitiati~e du trafic) ou autres applications du
Ninisttre des Pastes, pour La-mise au paint traitement de La parole qui a fait bier
d'un tbLephone traducteur (4rnitLiards de des progres ,(machines,--dicter aii-
francs). En 1985 on-recensait deja aii Japan commande vacate de Crouzet pour ILe
18 prajets-de TAO, et plusieurs systtmes de Rafat5?.-
20 generation, avec apprache semantique de

- - odeles dle Langage sont d~jA, Sj Les regroupernts se foint entre
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domalnes d'apptication voisins, Le marcht aerospatiat qul ant 6 produire et A
dLla' ,traduction assistee devrait croltre traduire d'enormes volumes de
tr~s vile. ActueLtement La dispersion des, documentation accompagnant Les materiels
outiLs~peripheriques (de traitemeit de (A titre. d'exempte La traduction de ta
texteou d'Cdition, verificateurs documentation d'un Airbus demande 80000
arthographiques, Lecteurs ou numiriseurs) heures de travail de traduction, salt 39
rend difficiLe L'Cvatuation de La anneeslhomme pour un coOt de 8 11FF),
progression du marcht. L'integration commencc-auniveau des

bureaux~d'Itude5 avec La CAO, conception
Par exempLe Le~marcht mondiat des asrlste par ordinateur, ou avec La
industries de. La' Langue parLee, fabrication integr~e assistee par
marcht qui va Lul-meme Interferer avec ordinate ur. IL apparatt de plus en plus
ceLul de ta Langue ecrite, etait 6v4W6u A discutabLe et meme aberrant (a) de revenir
14 millions de francs 'en 1984 et iL A un support papler encombrant et d'interet
devrait atteindre 28 miLtiards dt5 1990 (un Limite aLors que L'lnforration est ou aura
tiers po ur La s' nthtse de La paroLe, deux et6 numerisee et baLisee par SGML
tiers pour (a re co nnaissance verbaLe) soil (standard generaLised mark-up Language)
deux miLLe fois plus en six ans ... dans Le cadre CRLS (Computer Aided

Acquisition and Logistic Support
Rinsi si Le march* de La TAO n'a-pas Initiative), programc amorces aux
vratment decoLLe enEurop etaen Amerique Etats-Unis mais dejA suivi par un certain
du Nord, o npeut, slattedre 8 ne nombre de pays (EurocaLs). Rinsi
explosion de L, ensembLi du marche L'information se trouvera accessible en
deL'industrie deta Langue, explosion Ligne, dans La forme souhaitee par
contrtiLee par Les japonais, a mains L'utitisateur,.et non plus dins une
qu'apparaisse Le programme cadre europten presentation predeterminee , unique et
attendu comme reptique A La strategic figee, qui est ceLLe du support papier a
Internationale des japonais. Un pau~tir de L'organisme source, Le mieux
representant de La Commission aurait place pour La generer et LA mettre A
indique A Munich deux hypothtse5 pour Le jour, directement au par L'intermedialre
programme LIFE (Industries di La Langue en d'une passereLte (gateway). IL est evident
Europe) de 150 11FF 6-2 mitLiards drr- que non seuLement on arrivera ainsi A des

economies substantieLtes mais qu'on
Environnearet techniaue-oroorement d.Z. disposera A tout moment d'une information b

jour et kventuetLcment de sa traduction b
Ce tour d'horizon general sur L'Cvotution a jour dans La Langue des principaux pays
montre que La TAG est aujou rd'hui sortie de clients. Cette perspective nWest pas
son isotement, qu'eLte dolt passer du stade- Lointaine dans La mesure ou Les anatyscurs
du Laboratoire 8 l'indust'riaLisation pour de texte et autres outits Linguistiques
se placer dans tin environne ment utiLises pour La TAO scront de toute facon
op eritiannet, auuiime titre que d'autres egaLement utites pour toutes Les- interfaces
appLications du traitement de 4La Langue teLLes que interrogation de banques deI
natureLte, et, qu'eLLe dolt pouvoir - donnees muttingues,.,passereLLes pour y
slintegrer dans Lachatne de traitement acceder, systemes experts et bases de
documentaire. connaissances associes, et autres

applcations du traitement de la Langue
It faut rappLer que L'environnemn teLtes que exploration rapide (skimming) et
techn 'otogique setfodmnaent routage slistematique vers Les
transforme depuis Les debuts de La TAO. IL utiLisateurs.(9)
me sembti que seut Peter Toni, Le-pbre de
Systran, avait 3 L'#poque une vision de cc Site d'imoLantation die La TAO.
que serait cette-Cvotution: possibiLites
accr-ues des memoires- centrates et surtout -Dans La majorite des cas son site
des mCmoires peripheriques i~des prix de d'impLantation ideal et evident pour Lui
plus en plus faibLes, evoLution-des donner Les conditions d'envirannement Les
Langages de--programmatio6, apparition de pLus favorabLes sera Le service
r seaux fiabLes et A Large bande pour La d'infarmation ou de documentation qul
transmission des donnees, generaLisation de existe a divers dcgres de deveLoppemcnt
stations de travail bureautique et-mini ou dans toute organisation. on trouve en effet
microinformatiquepouvant appeter des dejA dans L'activite du 'service de
serveurs de dictionna Ires eLectroniques , documentation, qu'iL alt ou non-une mission
-des serveurs de banques de donnees precise de traductian, toutes Les facettes
textuetLes et des serveurs de traduction, - que L'on a signaLees dans L'environnement
et entin apparition de L'inteLtigence TAG puisque ceLui-ci a en charge La
-artificieLte ;' cette evolution generation, La coLtecte, L'archivage, Le
technoLogiqur rend tout A fait plausible tre~tement, La selection et 'La-diffusion
une percee j.,ochaine importante dans le des documents et surtaut La gestion de
secteur de La TAO 6u -de L'intirpritation Leur contenu informationnet en passant par
assisteeper ordinateur, compte tenu des L'anaLyse ct L'indexition, qul sont
progrCs realists dans Les secteurs connexes egatement assitts~par ordinateur. On y
deL'Industrie de Lo Langue: -trouve dejA ntcessairement du personnel
reconnaissanse dc-lka parole et numerisation Linguiste, puisque L' infhrmation traite
desphon~mei, terture optique..etc. eat en pLusicurs Langues, personnel

-5pfciaLiaC de surcroit dans Les techniques
1ntenratifaM: touchant La couverture du centre. Ce

- - personnel a d~jA une Longue experience des
'Lli-utegration d1ans la.,ihafne-de prabtemes de semantique. IL .a crCC et
triitiment -Corpumentaire peutprendre utitise des Lexiq ues-et thesaurus
ptusiedr3 formes: ans Le cas monotingues ou-mu't iLingues, it interroge
retajtyeet bien circonscrit de La des banques de dones terminotogiques, IL
dicu-aentation ter.hnique, *par exempLe chez devetoppe et u titise des togicieLs
Les'g9rands constructeurs du secteur d'anaLyse Linguis'iiquerdans Le cadre de



2-7

L a recherche documi~ntaire ou, de constitue -r automatiquement des
bibtiomettrique 1.L1 rianipuLe dejA Lecteurs dictionnaires do concepts, de regrouper
optiques ou numoris~iurs, ou traitement de Les champsa stmantiques associes par Les
texte pour saisir Oinformation cottectee. spectatistes A chacun des concepts,
Chest LA sans aucii'n~doute qu'iL faudra d'anatyser Les traines irh~toriques des
renforcer 6ventu'ettement Les equipes et textes entres et de s'onstitutr des
Les mayenset sur tout 6viter de Les- bibtioth~ques de trames dont chacune
duptiquer en Les ~impLantant aiLLeurs. correspond A un mode de presentation dlun

document ou A un type d'airgumentation, de
Les 6taoes du trae er connaltre Les concepts utilia~a-dans LesML: textes et donc de pi- vndre teur traduction
Generation, coLLecte et saisie du texte, dana un-dictionnaire d'equivaLences qui
et pretraitiments associes a cete phase: evite Lea erreui-a rencontr~es Lorsqu'on ne

s' interesse qu'aux occurences de mots et
Si L'lon veut aLLer vera Llindustriatisation non aux concepts.
iL taut favoriser et encourager La-
production de texte numeriaC, qu'it Dana Le mcme ui'dre d'idee HIERRRCPIE permet
s'agisae de traitement de texte ou dl d'extraire Lea concepts, d'anatyser Leur
6dlt,'in etectronique ou de toute hierarchie~ et de creer automatiqueent dos
transjiction permettant dlayoir au point de thesaurus de termes ou expressions
depart une representation du texte qui designant Les concepts. IL fonctionne pour
Cvite Les saiaies onereuaes et peu fiabLes Le fran~ais et L'angtais et peut etre
par LesqueLtes on avalt A passer naguere. utiList pour Llindexation automatique des

textes en angtala ou en fran~ais,
Ainsi Le texte-peut provenir d'une bande L'aLimentation automatique d'une base de
magnetique utitisee dana La compcsition donn~es, toe routage des messages, L'anaLyse
programmee puis-debarassee des signes de automatfque-ies traductions (repdrage
composition, ou d'un tetedechargement, ou automatique dos erreurs, cci agres-un
d'une messagerie CRectronique. Ce n'est que parametrage sur quetques centaines de pages
dana Lea cas oO Ilan ne disposera d'aucun de texte d'une speciatite. Coci imptique
support non imprim6 qu'it faudra se que La traduction porte sur des-documents
r~soudreA passer par un Lecteur optiqUe ou d'un votume retativement important,
par un numeriseur capabLe d'utitiser des - constitues en series si possibLe. Ces
atgorithmes de reconna~ssance des imagea et Logiciets sont en cours d'adaptation au
des caract~res. Des La generation du texte russe et au japonais.
iL :onvient dlutitiser au maximum toutes
Lea ressourcea que La bureautique pout La reconnaissance de format, ou La misc au
apporter. format, fait partie aussi de cette 6tape

pretiminaire do lpre-editionl. Par
Sans atLer jusqu'aux contraintel; qui ont exempte, ',orsqu'IL s'agit de traduire des
ete accepteea dana Le syst~me TITUS notices bibtiographiques provenant de
(figure 6) devetoppe par L'Institut banques de donnees, on pourra choisir de ne
TextiLe de France, -contraintes qu'on ne prendre en compte pour La traduction que Lo
peut imaginer que~dans un environnement chilap titre, Le champ resume et L~e champ
totatement con 6tr a L, on pout se aervir mots-cLts, donc de reconnattre -Lea autres

champs atmn de Les ignorer momentanement.
d'outits et de Logiciets tets que ceux que
propose La societe Microsoft, a partir dlun La transtitttration eat aussi une operation
CD-ROM dote-des fonctions suivantes: amont qui pout etre entierement

automat ique.
-dictionnaire de2OOOOO termes(American
Heritage) Dana Les autres points de d~taiL, La
-dictionnaire des synonymes Roget's preparation du texte en vue de sa
-citationscle Barttett's famitiar reconnaissance optimaLe peut etre guid~e
quotations par Le systeme, qui posera dea questions
-WorLd aLmanach of books and facts sur ce qui Lul paralt ambigu ou sur ce
-ouvrage de rertrence sur L'art dlecrire qu'iL ne saiL pas interpreter en premiere
(Chicago manuaL of styLe) Lecture. It faudra apporter Lea marques
-correcteur orthographique fonctionnant sur particutitres qui renseignent sur chacun de
un atgorithme phonetique ces points, ou indiquer que Ilan pout
-correcteur d'usage (en fonction-du ignorer teL ou teL obstacLe.
contI.ext:)
-fo0rmuLaire et Lettres-type ... Cette operation aera-peut- etre

fastidieuse pour un traducteur, aLars que
Tres vite on entre ainsi dans un processus cetui-ci scra en revanche indispensabLe
de pre-traitement et dana Le domaine des dano La post-edition. Ntanmoina cc travaiL
LinguicieLs 00 des aides diverses-existent. doit etre confie a un personneL ayant une
Par exempLe Lea travaux-de Janine Ga~Lais certaine connaissance de La Langue source
Hamonno ont montre que La ayntaxe utiIbisee et do La Langue cibte, et qui soit capabLe
par Lea differentes professions ou de conduire une Conction dlenriciisseaent
coutmunautes scientifiques vanie en fon'tion ou d'apprentissage-pour tout cc qui a un
des sp~ciatites. Par exeapte Lesoutits caracttre recurrent, ccci en mode
LIDIA (10), parametres en fran~aiset en interactif si possibLe.
angtais, permettent d'ametiorer Le texte
dana unr spiciatite. L'objectif eat de
traduire comae si Ite textc avait et6 6crit Terminotoaie.
par un-speciaListe de La~angue cObte,
clest-a-dire de ne pLus traduire Le texte L'organisation des ressources en
toL queL mais de Le modifier pour tenir terminotogie conditionne La quatitt des
compte des modes de~pensee, de cutture-pt resuttats. Dana Le secteur d'activit6 ou de
d'expression de La Langue cibte. Toujours speciaLite de L'utitisateur quet qu'iL soit
dana Le acme environnement, ANAGOGE permet on trouve des termes generaux, constituant

------ -----
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u n vocabuLaire Livrt en'general par Le entitt tout coine son Oquivatent,
fournissur du systeme, par exempte Robert bremsstrahLung. on se sauvient des 6checs
& CoLtins pour wiedner, et des qulavait cannu Taube avec ses uniterme5 et
dictionnaires sectoriets dont certains des succ~s de Mooers avec ses
peuvent aussi etre Livres avec Le syst6ee descripteurs. L'atterrissage sur te ventre
On affectera une prioritt A tet.-ou tel d'un Tupotev ne peut en aucune mani~re, $I
dici-ionnaire sectorieL en fonction du ce point est bien compris, devenir dans La
contenU du document traitt. Ilais cette traduction L'atterrissage - sur Le ventre
ressource terminoLagique est insuffisante. d'un Tupotev. En angLais par exempLe
IL demeure que L'utitisateur doit faire un belly-Landing forme un tout, aLors que Le
effort assez important slit veut maltriser fran~ais permet cc type d'erreur si Llon
canvenabLement La semantique pour atteindrR n'a pas raisonne au niveau conceptueL.
un niveau suffisant d'inteLtigibitite de La
traduction brut, e et facititer La La-traduction oroorement dite.
post-tditiun. Taus ceux qul sont parvenus A
des resulttats tangibtes en matiere de TAO Les systtmes dits de 1ere generation
ant compris qu'il fattait prealabLement utiLisaient La methode directe de passage
passer par cet effort qui constitue un de La tang~je source A La langue cibLe,
investissement. C'est ainsi qu'ant procede c'est-&-dire La traductian mot b mot,
Les Communautts Europtennes, L'Rerospatiate suivie par une procedure visant A
et L'Institut, TextiLe de France par rearranger Les mats dans La phrase en
exempLe. utiLisant des regles de reconstruction pour

aboutir A des phrases acceptabLes, en
IL est interessant d'examiner de pLus pr~s debars de toute comprehension du contenu.
ce qui se passe-A l-'RerospatiaLe (15). On ne peut buen entendu trouwer des~regtes
Llensembte des activites de terminoLogie suffisamment generates qui saient
est soigneusement coordonne seton Le schema applicables A tous Les types de contelu
ci-apres qui constitue Le veritabLe rtseau de texte.-ou aLors it faut Limiter ces
terminologique de La societe, et dont Le types de contenu canine dans Titus. On eot
coordonnateur est en interaction avec Les aLors passe A une approche interLinguaLe
banques de dannes de terminotagie et Les dans LaquetLe on s'efforcrde comprendre La
dictionnaires produits par La societe. signification de La phrase A travers une

IL'effort dans ce domaine d'activite est anaLyse conduisant A une representation
reiarquabte: independante de La Langue cibLe.

1971 dictionnaire fran~ais-angLais 18000 On est passe ainsi de La notion de Langage
tinmes pivot A La notion de structure de transfert

ou d'interface quc Llon trouve dans
1978 dictionnaire trilingue franvais Eurotra. Cestd cette evolution que suit
anglais aLemand.25000 tinmes au ssi te GETA di Grenoble A partir

d'Ariane-78 et apres qui cc togicieL ait Pu
1904l dictionnaire quadritingue fran~ais Etre testt sur un certain nombredi coupLes
angtais-alLemend espagnol 50000 tirmes de LanguesCiB). Rujaurd'hui donc La

pLupart des systemes se consid~rent comic
it ainsi di suite avec un dictionnaire des de 2me ... ou-de 3eme generation scion
abreviations, un dictiannaire des qu'it5 font appel A cette structujre de
definitions, et t'acces A une banque de transfert it a tlinteLLigence artificieLLe
terminotogie interne, tautes ces sources it aux rEgLes qui ant pu ete experimentees
6tant buen entendu numerisees, it A des avcc succts, mais dans des espaces tiiit~s,
banques de temminoLagie cxtiriiumis, avec Les systeaics experts. Par vole de
nationates, europeennes cu internatianates. consequence Igatement an a de iains en

mains recours aui systeme simptiste que
C'cst d'aitLeurs probablcient grAce a cit constituent Les equivatences proposees dans
investissement dans La terminoLogie que Les dictionnaires, it L'on slorientc veins
L'Aerospatiati s'est trouvbe en position une prise en campte plus systematique de
tres favorabLe-pour negocier avec La CCE Idiscripteurs* it d'expressions toutes
des mars 1982 l'utiisation de Systran faites.
coipte tcnu de son apport d'un dictionnaire
quadriLingue couvrant buen Le secteur Certaines Langues font aujourd'hui
atrospatiaL. L'objet d'etudes trks poussees visant A La

representation par des graphes di toutes
C'est dans ci contexte qui L'Rerospatiate Les significations des mots dans tous Les
peut afficher des coOts gLobaux de 0.45FF contextis d'utilisation en testant Les
/mot sur Lis coupLes fran~ais anglais it resultats sur des corpus mis A La
anglais fran~ais, coOts catcuLeSS sur disposition des Linguistes, caine Ie
L'ensembLe des traitements: preparation du *Tresor de La langue fran~aisel
texte et Lecture optique, traduction brute
it post edition affine. On trouve dans Li LAOL Claboratoire d'autoiatique
ce memi-article de E'RerospatiaLe C15) docuientaire et de Linguistique) du
des indicitions detaiiLtes sur Les coOts. Professeur Maurice Gros a mis sur bande

130000 formes verbaLes du fran~ais. Son
'Lorsque Les dictionnairis sont rtatises en dictionnaire etectronique a pour objet La
interne, Le rdsuttat -a tautes Les chances description de ta Langue de fond en
d'Atre buen meiLLeur, surtout si ce travaiL combte, en n'oubtiant aucune expression,
est pitet par Le service d'information au aucun idiom,. La Langue adevient ainsi une
di documentation oO L'on a depuis tongtemp matiere preiere industrieLLe -utitisabLe
L'habitude di raisonner sum Les co ncep ts d ans toutes ses applications, y compris La
et non sur Les mots isotts ou "unitemes". TAO.
Tous Les speciaListes di linformation
savent combien it est dangereux de stparer Se~on M. Oreja, secretaire gentraL du
des tirmes en-reLation paradigmatique. Par Conseil de t"Europe, Les Langues qul ne
exempte rayonneicnt di freinage-ist une s'industriatiseront pas cessero nt d'et re
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des langues vthiculaires, des tanguas de tex:subsidiairement at toutes chase5
civiLisation. egaLes dlaitteurs ...)

Le projet Eijrotexic, coordonnO par (a la- 'oost-editionloy revision.
Prance, est ife creer une grammaire et on
dictionnaire' Atectroniques d'abord en Ce terme barbare dtaigne la,phase oO Le
quatre Langoes -angtais, espagnot, traducteor rend acceptable-at intetligible
franas itajian-Les autres Langoes on-resuttat 00) Le bon se smiLe au mediocre
europene dvant sore. d'one fagon teite qu'it est quelquefois

difficite-de dei~ler Les fits. Rutant 'it
on constitoc ators dans chaque tangue, at est alse de reperer dans on original 00
dans La cadre general des industries de La dasuatdci hmin ue
langue, one base de connaissances insuffisance de style ou de composition ou
Linguistiques, qul n'est pas destinee on contresens, autant iL est deticat de
sptcifiquement A la TOO, Pais dont La TOO mettre Le doigt sur Les insuffisances
peut btnfficier, tout en slappuyant doune traduction brute poor y localiser des
eventueLtement sul' d'autres outits 00 dCfauts qol peuvent etre de toute nature
procedures oo atgorithmes devatappes en et I~arraitement inattendos. La tAche etant
common ou herltts d'aotres secteurs tets particuti~rement ingrate, it faut donc taut
qua La recherche documentaire, l'indexation faire poor ameliorer tLergonomie de
aotomatiqoe, la blbtlametrie, La routage Iloperatian, par exemple faire apparaltre
des meas, Les syst6mes experts, par an surbrittance Les-passages 00 la machine
examp te~~ proc dures pour isoter Las paires, a hesite, 00 a mis nimporte quoi, A tout
Las triplets, compter las occurences et hasard ... ou encore avoir c~te A cOte La
ponderer en consequence, corrfter pour texte source et Le texte cibLe
determiner ou anatyser le contexte ... carrespondant, avec des aides au reptrage

de chaque phrase at un systeme de
De tous ces Lociciets 00 tingoiciets, muttifenetrage pour afficher des donntas
llutiiisateur n'a bien entendu.Ilu'une vue fournies par La dictionnaire, at pour
externe, cette do rksoltat Ort'Aes delais, pouvoir consulter des passagas de
at son jogament, son acceptatfon oo son tradoctions ant~rieures. Pour Systran, una
refos, vont s'exerc r s ur La resottat at exceLLente analyse des conditions de
La faciLite qd'iL aui A evaLuer at A travail at de L'environnement de
utiliser ce resultat, clest-A-dire one Ilutitisp'ceur est donnte par Pigott (17)
Lraduction'brute, plus 00 moins qui montve toote L'importance d'on certain
reberbative, qu'il aura a rendre nombra dfe details qui conditionnent Le
intelligible. 'an voit ici toute succes 00 l'Cchec.
L'importince qua va revftir L'ergonomie de
la presentation da ces rtsuLtats-et des L'Otilisateui'.
conditions de travail qol seront ofgertes
au traducteor 00 6 tlutitilateur fir~aL. Pour mieux comprandra at anaLyser Las

raisons du succes qua- La TOO commence A
Salon Les cas cetui-ci sera appaIC A reagir rencontrer, it faut an arriver enfin A
soit a iosteriori soiL en tigne at an partar do tradocteor oo de t'utitisateur
temps reel si La systeme est interectif. final poisque L'environnezent commence at
Cette interactivite ne peut se deaopper finit par L'utiLisateur. Noos avons vu plus
qo'en interne puisque ce nWest qo'au sein haut qua celol-ci avail *tC% matadroitement
d'une m~xme organisation que Ilon peot tano A L'Ccart des-devetoppements de La
veitter A creer des secorites d'emptoi poor TOO. ators qo'it aurait po apporter
eviter des entrees contradictoires de beaucoup slit avaiL O Cttroitemant
corrections 00 d'additians, de buen associ6. IL faol dire qua de son c~t6 La
parauttrer at de bien repondre aux traducteur a do mat A se faire entendre,
questions posees par La systtme, ce qui dans~une profession mat structoree, mal
n~cassite une certaine sptcialisation at repreentte.

une ompeencetingistiu6.One enquete conduite en 1966 (18) r~vCe
hale avec Les gros systemes servaurs de qo'on trouvean enffet one granda majoritt
tradoction assistee en Ligne it nWest pas de traducteurs independants (free-Lance),
question non plus que chaque otitisateur travailLant seots, comma des artisans.
p015cc opter Librement an fonction de ses
intarets prapres, compte Leno do risque
poor, Las autres utilisateurs. Navigation Its ont indiqut Li Lamps qulits
aids ne dolt pas, du jour au Lendemain, cansacraient A cheque type de Lsche:

dormer SDon.. .parce qo'on otilisateur do -10 a 15 % A des recherches de terminoLogie
5ecteur biomedicat a demende one inclusion
trait-; 'sans precautions ... -10 % A la preparation do texte oo

'pre-6dition'
Pour 1L~'ittetir d'on systeme serveor La
plus grande-ff'usQ-ation -vient aussi do- -50 %-environ a la treduction proprament
Lamps qui s'Ccoute; eif~ tLenvoi de ses dite
remarques at leor price- eh compte.une
autre frostretion vient-.Ui c~t'te -15 % a La -post-Oditionlet a La misa. a
Insoffisanca actute d'anatl'sa Jo forme en vue de t'impression.
contaxte, qol laisse La systeme Dhpuijssint
devant La potysemie, at tL'nsuffliane La mime enquOta mantre qua La pLopert des
dexpressions coorantes, qoi deyaiant avoir t-extes sont techniques ou 'commerciaox.
ie entrees commae de .idio.tisimis avec leur
equivalent dens L'eutre Langue, expressions Le- teXte arrive sous forme dactytographite
qoe La machine est tout A fait incapable de dans 54 .4 -des cas, imprimee dens 33 % des
raconstruire si' l'expression-n'a pes Ctk cas, manuscrit (7-%), sur disqoette 00
raconnoe at transposeen bloc bande-magnetirouieou par t6L~chargemer.t (4
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E, ur support audio(0,S 1). It taut facititer 'La tache de

IL est evident qu'avec La-gentralisation du L'utitisateur final et notamment du
traitement de texte et de t'edition traducteu' en vetLlant a une bonne
tLectronique Le texte sera dans blen des ergonomic aux niveaux ou ceLui-ci
cas d6JA numerise et 'proprel, grce1 aux Intervient. it taut aussi savoir et faire

carrecteurs~~ orhgahae ouate savoir que La TRO ne conduit pas A Lacorrcters rthorapiqus ouaute t disparition des traducteurs mais qu'eLL*outiLs disponibtes en amant, de sorteque madifie Leurs conditions de travail dans
Les prk-traitements vont se trouver
fortement alleges et Lear coOt redut Le sens d'une aide de plus e6 plus

est lai ausi ue a gn~rtis t. dt precieuse, obtenue A Leur profit etgrace A
recours aux banques de terminotogie va eux, saus reserve qui salt bien %tudlee

aussi~~~~~~ pntr evroemtduLergonomie des. nouveauk pastes t travail.
traducteur, d'oO riductionsA prevoir sur itaupemteunpreencpt

Les 0 1crresandats ~rapide et aisee des remarques-de

It apparalt que, sans La'TR14, c'est 50 % du Ilutitisateur pour qu'iL accepte de
temps du traducteur qui est pass* h La participer A L'Cvotution du syst~me, en
traduction proprement dite, et 15 % dans La constatant des ameliorations.
phase qui Suit. L-intervention de La TRO? Dans Le contexte deta 1140 it taut
mtme-si ella alaurdit La 'post-edition' en farse aus tue ouequcnrie
augmentant Les 15 % 1-iduit trt5fvrsrasiiue ost u otiu

sensiblement~~~~~ le Ot 'vtuinsr a reduction des barribres Linguistiques,
retativement rapide puisque tLenquete mime Lorsqulit tie s'agit pas de TAO0 stricta
r~y6Le que plus de 50 %. des traducteurs sensu, et meme si Les objectits sont trts
utitisent dijh-en 1586 un microordinateur modestes: consultation en Ligne et misc A
personnel pour Le traitement de texte. Oans jour frequente doutits tinguistiques teLs
ces conditions on volt mal' comment certains que dictionnaires cLassiques au thesaurus

pourantrec~erdevant L'adjonction d'un muttitingues, systimes d'extraction de
boant-ricectderTO concepts, d'!indexation et d'anaLyse

ban ogiiet e 740.automatique, ou de batayage rapide des
textes, ou de routage, ou d'interrogation

Conclusionj: de banques didonnees A partir d'une autre

Aprts cc parcours un peu sinueux dants reaLises dans ces'damaines rejaitLirant sur
Lcenvironnement technique de la 1140 quets Ia TAO0, qui en beneficie dijA Largement. La
sont Les point essentieLs qui mtrite:nt base WTI (World Transindex) qui rassembte

d'ite reroues e reenus esayan de des signaLements de traductions etfectutes
Les tnumerer: dans Le monde (300000 references depuis

1977) et rend ainsi Les traductions
La TAO n'est qu'une composante de beaucoup plus accessibLes merite ici une
LIindustrie de La langue. EIle n'est plus mention speciale.
une activitf isolie mais peat bentf icier de Itu Lite Icetur avetprc
recherches et de devetappements d'aut res ItauLite escurove pre
segments de cette industrie. systeme de TAG0, et s'il n'est pas possible

de 5c Limiter A un secteur, developper Lic
Le marche est important mime slit est indicateurs de contextn qui font encore
difficile A evsltuer. It existe divers defat, et ceci grace au recaurs a
types de besoins et de~marches: t'inteLigence artificieLLe.
documentation technique, serveurs
dlinrormation en Ligne, applications tites It taut agir en tenant compte de
A la synthise et A La reconnaissance de La Llexistence de plusicurs sortes
parole et A Llinterpretation simutanee. d'utitisation, donc de pLusicurs marches de
Ici comme pour La traduction iL s'agit die La TAO, distinds et necessitant des
tie pas oubLier de slassurer Le con cours des environnements propres, et acceptes par Les
interprites, dant les-mecanismesmenta ux u titisateurs: par exemple:
en simultanee et enoconsecutive, qui
isolent Les idtes, Les concepts, au-delh -systimes serveurs de traduction en Ligne
des mats, en interdisant pratiquement lc
cantresens, peuvent utilement etre -3~~e intigris & une chatne de
analyses. Lriemn documentaire A L'intir ieur de

L'entreprise
Chaque nation, ou chaque groups de
nations d'une mime Langue, est amenee 4 -systtmes & L'usage individuet du
lndustriatisirl sa Langue pour pouvair traducteur indtpendant..etc.
conserver sa culture et sort rayonnement. et entin iL taut ne pas se montrer trap

It ne taut pas attendre de Ia recherche un aptimiste ni trap sceptique, et savoir
produit miracte qui dispenserait de tout quaiL faudra en cette matufre un effort

effot d deelapemet d La artdes soutenu et un investissement en relation
utitisateurs. La solution est certainement evec: La nature de l'enjcu.
dans un regroupement de ccc utilisateurs
pour que cc dfelappement salt effectue en 0000000
commun, et dotic A-moindres frais. Dibtioureahie:1

It faut integrer au micux La traduction
dens La chatne-de traitement 1. M. Nagao. La traductian automatique. La
dacumentaire et favari ,ser La numerisation Rcd~rche. M- 150. Oecembre 1983.
6 La source-en evitant Leretaur a u support 2.heZhoin etaouih.

inaipie slarqe.c upr ~ a Eng'Lish-chinese machine transLation system-
indispenable. ITIEC. CoLing 08. Budapest.
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Figure 1. Histoire de ta TAO: reperes.

1940 1950 1960 1970 1980 1990

1946 1961 1970 1981 199S
W. weaver CETA Systran Titus Eurotra
A. 0. Booth Ohio 1977

1964 TALIM JEIOA??
1957 ALPAC 1972 10G0S
4putnik Winograd ALPS Bravice

Fittmore Wiedner

1975 1982
Systran Gachot

Luxembourg

1978
Ariane

j GETA

Figure 2. TAUI rETEO: une simpticitte bibtique.

forecasts for ontario issued by environment canada at 11.30 am
est wednesday march 31st 1976 for today and thursday.

metro toronto
windsor.
ctoudy- with a chance of showers today and thursday.
tow tonight 4. high thursday 10.
outlook for friday... .sunny.
end.

previsions pour L'ontario 6mises par environnement canada a 11 h
30 hne mercredi Le 31 mars 1976 pour aujourd'hui et Jeudi.

toronto et banticue
windsor.
nuageux avec possibitite daverses aujourd'hui et jeudi.
minimum cc soir 4.
high thursday 10.
:aperqu pour vendredi. .. .ensoteit(6.
fin.

Figure 3. Industrie de ta tanoue,

traitement de texte synthese routage messages
\ reconnaissance

edition etectronique parole entrees-sorties
vocales

informatique dor.u- LINGUISTIOUE
mentaire - intettigence

e ti Icite bases de connaissances
CIFAO, TAO systemes experts

assistan~ce a
generation de texte outits Linguistiques



__- 2-13

Figure 4: Occurences d~crotssantes
dans TeT'-er Inspec (1989 -
Commande ..memt de Questet PLus

traitement de La tangue traduction

COMPUTATIONAL LINGUISTICS LANGUAGE TRANSLATION
NATURAL LANGUAGES NATURAL LANGUAGES,
GRAMMARS COMPUTATIONAL LINGUISTICS
LANGUAGE TRANSLATION GRAMMARS
KNOWLEDGE REPRESENTATION INDEXING
LINGUISTICS LINGUISTICS
USER INTERFACES CHEMICAL STRUCTURE
KNOWLEDGE BASED SYSTEMS NOMENCLATURE
COMPUTER AIDED INSTRUCTION ORGANIC COMPOUNDS
FORMAL LANGUAGES CONTEXT FREE GRAMMARS
DATA STRUCTURES GLOSSARIES
HIGH LEVEL LANGUAGES KNOWLEDGE BASEO SYSTEMS
KNOWLEOGE ENGINEERING KNOWLEDGE ENGINEERING
LOGIC PROGRAMMING MICROCOMPUTER APPLICATIONS
SPEECH RECOGNITION SOFTWARE PACKAGES
RTIFICIAL INTELLIGENCE SPEECH RECOGNITION
OMPLETE COMPUTER PROGRAMS CIRCUIT CAD
OMPUTER AIDED ANALYSIS COMPUTER AIDED INSTRUCTION
-OMPUTER SCIENCE EDUCATION COMPUTERISED PICTURE PROCESSING-
1OMPUTERS DIGITAL SIMULATION
ONTEXT FREE GRAMMARS EXPERT SYSTEMS
DIGITAL SIMULATION FORMAL LANGUAGES
DIRECTED GRAPHS FORINAL SPECIFICATION
EDUCATIONAL COURSES HYPERMEOIA
,ERROR HANDLING INFORMATION RETRIEVAL SYSTEMS
EXPERT SYSTEMS INTERACTIVE SYSTEMS
EXPLANATION LARGE SCALE INTEGRATION
FORMAL LOGIC LEARNING SYSTEMS
FORMAL SPECIFICATION
HEURISTIC PROGRAMMING

Figure 5: Extrait du fichier PASCAL
de L'INIST. Exempte d'indexation mutti inque

4/447 - (C) CNRS
NO PRSCAL-INFODOC 89-0139407
ET : A statistical approach to french/english translation
AU : BROWN P; COCKE J; DELLA PIETRA S; OELLA PIETRA V; JELINEK F; MERCER R;

ROOSSIN P
AF : IBM res. div. T. J. Watson res. cent./Yorktown Heights NY 10598/USA
OT : Congres; LA
SO : RIAD 88: (Recherche,d'Information Assistee par Ordinateur).

Conference/1988-03-21/Cambridge MA; USA; OA. 1988; VOL. 2; PP.
810-828; BIOL. 14 ref.

LA :ENG
FA : Approche de (a traduction automatique-qui utiLise tes techniques

d'extraction d'information statistique dans de grandes bases de
donnees. Les correspondances entre termes sont baties a partir de ta
comparaison statistique d'un corpus et de sa traduction. Les actes
biLingues (francais-angtais) des sessions du parlement canadien ont
servi de reference a cette etude

CC : 205A04E
FO : Traduction automatique; Methodologie; Anatyse statistique; Francais;

Angtais
Eo Mechanical translation; Methodology; Statistical analysis; French;

English
SO : Traduccion automatica; MetodoLogia; Anatisis estadistico; Frances;

- Ingles
Figure 6: TITUS. -

Titus repose sur une m~thode particutiere de traduction dite a
syntaxe contrOtLe, qui n'autorise que ('emptol ue formes
d'expression ob~issant 6 certains crit6res tinguistiques
restreints et predetermines. Les regles syntaxiques acceptees par
Titus sont tout a fait naturettes et des plus ctassiques dans
chaque tangue. Les phrases ne doivent contenir que des termes
figurant dans un dictionnaire pr6atabtement dtabti. Chaque phrase
est testee sur sa vaLiditt syntaxique et lexicate, Toute erreur
ou toute ambiguit6 est signate par L'affichaged'un message sur
L'6cran du terminal utiti56. En cas de potysrmie, L'op6rateur
choisit La signification qui convient. Titus a Ot6 sp~ciatement
con~u pour te traitement muttitingue des ba'ses de donn~es
scientifiques et techniques.
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SPECIMEN-DR TRADUCI'ION BRUTE

D ESC CM UNAUIts
EUR0Pk-_'NNES

ORIGINAL TRADUCTION BRUTE SYSTRAN

Contribution for DG XIII brochuce Contribution Pour la brochure de Da XIII
EUROTRA EUROTRA

EUROTRA is a Community research and Eurotra est un programme communautaire
development programme for the de recherches at do d~veloppement pour
creation of a machine-translation la cr~ation d'un syst~me de traduction
system of advanced design capable of automatique de conception avanc~e
dealing with all the official capable de traitor do toutes lee
languages of the EC. It was adopted langues officiolles do la CE. 1l a66
by Council Decision 82/752/EEC of 4 adopt6 par la d~cieion 82/752/EEC du
November 1982 and extended by Council Conseil du 4 novembre 1982 et 6largi
Decision 86/591/EEC of 2G November par la d~cieion 86/591/EEC du Conseil
1986 to include Spanish and du 26 novembre 1986 pour comprendre
Portuguese following the accession of espagnol at portugais aprAs l'adh~sion
Spain and Portugal. de l-Espagne et du Portugal.

The programme is jointly financed by Le programme est conjointement financ6
the Community and its member States, par la Communaut6 et sea Etats membres.
Its objective is the creation of a Son objectif est la cr~ation d'un
prototype system which would be syst6me prototype qui serait
operational for a limited subject op6rationnel pour un domaine limit6 at
field and for a limited number of pour un noiubre limit6 do types de texte
text types with a vocabulary of avec un vocabulaire d'approximativement
approximately 20.000 entries. This 20.000 entr~es. Ceci fournira la base
will provide the basis for pour le d~veloppement sur une 6cholle
development on an industrial scale in industrielle pendant la p~riode apr~s
the period~following the current Ie programme actual. En plus EUROTRA
programme. In addition EUROTRA aims vise 4 crier en Europe une "masse
at creating in Europe a "critical critique" des connaissances dans Ia
mass" of expertise in machine traduction automatigue et do
translation and computational linguistique coisputationnolle en
linguistics in general. g~n~ral.

EUROTRA is a seven-year programme Eurotra est un programme do sept ans
divided into three phases, each with divis6 en trois phases. chacun avec se5
its own tasks and objectives: propres thches et objectife:

A. The preparatory phase (two years) A. La phase prdparatoire (dour ans)
during which: pendant laguelle:

(1) the organizational arrangements (1) les dispositions organisationnellss
for the project were agreed, pour 10 projet ont 6t6 conwennes.

(2) the linguistic and software (2) linguistiguos et lea sp6cifications
specifications were defined, do logiciel ont 6t6 4finies.
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SOMMAIRE

Le rocours A Ia traduction assist~e par ordinateur est une d~cision rdfldchie.
Tous los facteurs doivent 6tre pris en consid~ration. Une typologic des toxtos permot do
d6terminer Ia cat~gorie A laquolle Lis appartiennent et lour degr6 do 'taoisabilit6". EShe
so Condo sur les caract~ristiquos matdrielles (le support utilis6 et sa compatibiliti),
los caract~ristiquo termlinologiques (Ia vari~tC, Is complesit6, at Is stabiiitd du
vocabulaire) ot lea caractdristiques qtylistiques (Ia pr~sonce do certains traits
linguistiques qui affectent ia qualit6 des r6sultats). Cot examen du profil des documents
sort d'outii do s~lection et de tri at il doit itre assorti d'une analyse approfondie avant
Ia d66ision finale.

SUMMARY

The question of whether or act to use computer-assisted translation requires
serious thought. All factors must be taken into consideration. A typology helps to
identify the category into which texts 'fall and the extent tc which they lend themselves
to this approach. The typology is based on material considerations (medium used and
compatibility), terminological considerations (variety, complexity ans stability of
vocabulary) and at .istic considerations (presence of certain linguistic characteristics
that affect the quality of results). This examination of the profile of documents is a
sort of pro-screening tool. A thorough analysis should also be conducted before any final
decision is taken.

Introduction

Tout texte pout 6tre traduit. Pour un service do traduction, qui no rejette
pas los documents pour cause do rh~toriqua, d'emphase ou d'orthographe, tout texto dolt
6tre traduit.

Mais si le traducteur hussin pout affronter, Cut-co au Prix d'uno Porte de
productivit6, le traitement do documents aux caract~ristiques les plus diverses, Ia machine
o'n eat incapable.

11 oat tAdmis qua le traducteur profossionnel dolt satisfaire aux exigences dos
organissos ou des clients, Dea outils ont 6t6 mis au point qui pormettent do aclectionner
celui qui soura le sioux r6pondro _i ces bosomns.

La situation eat toute diff~rente an ce qui concerne l'ordinateur et los
logiciels do traduction assist~e. D'abord, aucun fabricant s~rieux no pr6tend quo son
systc~me peut traduiro indiff6remmont tout ce qui passe. Ensuite, Ia plupart des
organisations nWont pas d'outils ou d'examens type A faire passer aux, syst~mes
commercialis~s actuelsp ou A ceux quo nous promet l'avenir. Et avant mime do choisir' un
systbse, il faut d'abord d~terminer si Jles documents A traitor so pr~tent A cc genre do
traduction. En effet, l'Antrodudtion d'un systbme impose des contraintes A l'organisation.
Si e110 no bouleverse pas toujours l'organisation at los 66ithodes do travail, elle oblige
au momns A des am6nagem~nts. Slo suppose aussi un investissoment plus ou moins important.

L'16valuation du caract~re teoisable des textos visds prend done toute son
importazlce bora do Ia d6cision Iii(iale, lorsqu'il faut r~pondre & Ia question: La- tao
convient-ello aux textes, ou encore, los toxtes so pr~tent-ils A Ia tao?

Lo pr~sent ossai de typologie dos documents aux fins do Ia tao n's pour objet
que do faciliter lour tri, uno premi~re sdlection. S'il eat utile, cc aerait Au mai;' titre
quo los outiis de pr6-s~iection des candidats* qui se pr~sontent A un poste do traduc-tours.



3-2

Ceux qui r6pondent au profil dtabli scnt admis A lexamen. De m6me, cette typologie
sommaire vise A faciliter l'dtablissement du profil des textes dans l'optique de leur
taoisatlon dventuelle, avant une dvaluatlon plus approfondie assortie dlessais.

Les facteurs ddcrits ci-dessous ont dt6 retenus an raison de leur influence sur
les rdsultats de la traduction automatique ou de la traduction asslstde par ordinateur,
A partir d'un texte source anglais et pour un texte cible franqais. Ces rdsultats ont 4t4
constatds au cours d'essais do plusieurs mois a~oc trois systUmes commerciaux, A savoir
ALPS et Systran (CEE), au Secrdtariat gdndral de l'OTAN A Bruxelles, et LOGOS au
Secrdtariat d'Etat du Canada. Ils sont conflrmds par des analyses effeoctudes par ailleurs
ou documentdes dans las ouvrages mentionnds en rdfdrence.

Le volume A traduire n'a pas 6t6 prise n consid6ration. Toutefois, ce critbre
doit poser trbs lourd dans la balance lorsqu'on analyse la rentabilitd de la tao, ou de
sa rent.abilisation dventuelle.

Trois types do facteurs influent sur la traduction assistde par ordinateur et
sa qualitd, & savoir l'aspect matdriel ou technique, la terminologie et les
caractdristiques stylistiques.

Facteurs matdriels ou techniques

II y a peu d'anndes, los spdciallstes tenaient que tous les documents A taoiser
devalent 6tre dispohibles sur support magndtique.

C'est une condition essentielle, puisque l'ordinateur ne peut lire que la forme
ordinolingue. Ce n'est pas une condition suffisante, puisgue l'ordinateur nc pout pas tout
lire, si la conversion est mauvaise ou impossible. A l'heure de la multiplicitd des postes
de travail, et des systbmes il convient d'&tre plus spdcifique. 11 ne suffit plus que
le texte source ait dtd dactylographid sur un ordinateur ou avec un traitement de textes
quelconque, encore faut-il quo le fichier soit convertible et que las codes de formatage
ou autres le soient aussi.

Depuis, l'apparition de lecteurs optiques trbs performants, avec capacitd
d'apprentsssage, permet tine transition dventuelle entre systbmes, ou encore la taoisation
de textes pour lesquels des disquettes ne sont pas disponibles ou ne le sont plus.

Ce facteur technique, souvent sous-estimd, a un impact considdrable sur los
opdrations.

II faut souligner en particulier los probLimes que peuvent causer lors de la
conversion les codes relatifs aux tableaux, aux graphiques et m6me A la disposition en
colonnes. Si une solution technique dprouvdo n'est pas disponible, cette caract6ristique
dolt &tre prise en compte lors de l'analyse lingaistique des documents.

Une conversion imparfaite oa des problbmes constants de formatage diminuent la
productivitd et rallongent las ddlais de traduction et de livraison des textes. En outre,
m6me si la compatibilltd existe en thdorie, des rbgles prdcises de dactylographie et de
formatage doivent &tre repectdes. Cos rbgles daffbrent fort pou des rbgles de traitement
de textes, cependant l'expdrience a rdvdld que cellos-cl sont souvent oublides par le
personnel de soutien, si seule la sortie papier est importante. Pour pallier h cet oubli,
des sdances d'information oat 6t mises au point au Secrdtariat d'Etat du Canada pour las
personnes appeldes A dactylographier los textes source des projets de tao.

Si los conditions matdrielles no sont pas bonnes, il est prdfdrable de renonc'r
h introduire la tao, ou du moins de reporter son implantation. Sauf dans des circonstances
exceptionelles, cc facteur est done 6liminatoire.

Factours terminologiques

Dans le contexte de la tao, les facteurs termlnologiques ont un impact
considdrable.

En effet, las syst~mes sont gdndralement livrds avec un dictionnaire do base.
Hais comme tout traducteur qui se respecte ne peut se limiter au contenu d'un soul
dictionnaire gdndral, il ne saurait utiliser la tao avec le dictionnaire standard. Le
dictionnaire du systme dot donc 6tre enrichi de la terminologie propre au domaine ot A
l'institution.

Si cette opdration d'ontrde dans le dictionnairi est parfois tr~s simple et tr~s
rapide, elle peut aussi exiger une codification complexe ou de multiples entrdes. Un terse
pout prendre quelques minutes, oi plusleurs heures s'il faut en valider le codage.

Dans un premier temps, il s'agira sans doute de mots ne figurant paj du tout
au dictionnaire, signalds par tine recherche de mots nouveaux dans an corpus plus ou moins
Etendu.
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Cette recherche eat faite avant Is traduction. Sauf pour les verbes dont le
codage eat fort complexe et doit g6ri6 alement &tre confiA aux sp~ciallstes, l'entr~e de
mots nouveaux eat facile. En outre, m6me dana un domaine qui n a pas ddjA 6t6 traitiS par
la machine, leur proportion eat rolativement faible. A titre d'oxemple, pour une page de
595 mots choimie au hasard dana 3plte ole§ acor-dg t..o creata and -topics (Marius
Ba~beau, Secr6tariat d'Etat, Ottawa 1964), Logos a recens6 vingt-trois mota non trouv~s
au dictionnaire, dcnrt Sept sont des noms communs:

Siaks 001
stench 001
tsawltaap 001
volcano 002
Wechawn 001
Wigyidemrhsack 001 (001E)

Dans un deuxibme temps doivont C4tre identifi~s lea inotm itilia~s dans una
acceptation diffdrente de celia du dictionnaira 'standard maim propra au domaine ou A
l'organiume vis6i. Catte 4tape eat ppst~rieure & un pr~mier passage machine qui permet de
rep6rei% lea 6carts. Dana deux phrases du passage cit6 ci-dessus, "traductaur' at "Spot"
ont un 6quivalant tiriS du domaino informatique et devraiont atre remplac~a dans le domaine
pertinent,

William Baynon acting as interpreter.
Guillaume? Deypon qul fait fonction du traducteur. (002E)
The guide pointed to a spot nearby.
La guide a indiqu6 un spot tout prZ~m. (003E)

En troisi~me lieu, i1 faut affronter le ph~nombna de la polys6mie
intrasectorielle, qui augma nte avac In bomplexitd du domaine. En affat, ii y a une limita
aux distinctions entr~es dans le syst~me at on arrive vita au point do saturation. Aussi,
de tous las problimas terminologiques, calui do la'polys~mie oat l'un des plus complexes,
et lea divers logiciels n'ont pas encore trouv6 d'arme absolue.

Cancel the check.
Annular le ch~que.
Annular la vdrification. (004E)

L'investissement terminologique, 6quivalant au travail du traducteur qui dana
un autra contexte consigne se5 racherchem' sta~r fiche, pout oxiger beaucoip de tampa at
d'efforts dont lea examples trhm simples fournis ci-dassum no donnent qulune Wde
partielle. Ca travali. sara plum ou moins long suivant l'6tenduo du vocabulairo utiliad,

* ell-m~ma ocindeyed taxtas at da l'amplaur du domaine. Ainsi, la terminologia
d'un corpus compoad do comptain rondum de r~unionm portant. mur le transport dam exploalfs
sera bien plus limit~c qua cefla d'un corpus mixte do comptem rendum, d'articles at de
rapporta sur le m~ma sujet, ella m~ma ddpass~e par i'ampleur d'un corpus aemblable mur la
m~canique.

Si V'on ma fonda uniquoment mur Ia ddlimitation du domaina pour d~terminer la
varilft probable do la tarminologie du corpus dont la taoiaation eat envisagdc, il convient
d'en 6valuer 6galement l'uniformit6 du vocabulairo. Pour Ie m~ma domaine, ],'intervention
d~auteurs diffdrents pout ontrainer une instabilitA de la terminolojie ou introduira dam
variantos qui W'ont pam d'impact mur la comprdhension du taxte par le lecteur humain, mais
affectent Ia traduction machine. Or, Ia stabilit6 ou la coh~ronce de la torminologie
rentabilime plus rapidement le tampa consacr6 A cheque entr~e au dictionnaire at Ia jualit6
de in traduction subs~quente m'on trouve am~liorde.

Un auccds do Ia traduction autometique m~ouvent cit6, c'est-&-dire le syst~me
.1ETEO au Canada, Cat notammont attribuable it Ia terminologlo limitdo du mous-langaga des
bulletins mdtkorologiquem. -

Imposer tin langaga, contrdld eat une faqon d'obtenir La stabilit6 racharchdo at
certains organiames ont eu recourm h cette mdthode. Dana cartains contextes
organimationnals, elle eat cependant impossible A appliquer. Avec Id gdndralisation das
postam d- travail chez lam cadres, l'utilisation d'un dictionnaira commun serait un
compromim at envisager.

Pluisieurs mdthodes parmettent d'dvaluer le factour terminologique. De faqon
gdndrale, on pout prdsumer qua plus un dornaina eat circonacrit, plus la terminologie eat

* irnitdc at le sous-langa~e clairemont d6fixii. On pout procdr de fagon empi rique A
analyser lea textes diaponiblam, ou me fier A ma connaissanco approfondie do la demande.

Pour compldter uno Civaluation, des outils mont dimponibles qui mosurant Ia
varilAt torminologiquie d'un corpus. Ils s'apparentont aux hastes do mots an contoxte
utiliads par lea .Jurimtes iKWIC). Certains fabricants de tao ont intdgrd 6am logiciels at
offrent. das liates do frdquance, avec ou mans contexte.
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Facteurs stylistiques

La dern idre analyse, celle du style, Porte sur une caractdristique beaucoup
plus difficila hi cerner et A ddfinir.

Les typologies d'6valuationdes systL~mes de traduction, 'Ct lee nombreux assais
et examples disponi~les, donnent un tableau assez complet, mais sans doute pee exhaustif,
des embuches et des problUmes que posent sncore les textes source.

11 eat commun~ment edmis que cortainas catdgories de documents, su style tr s
personnalis6, mais aussi au vocabulaire difficilement limitable, ne se priitent pas Ai a
tao. Aussi, les caractdristiquos rotenuas at ddcrites ci-dessous ne sont nullemant
partinentes dens le cas d'ouvrages littdraires ou do textes juridiques o4, si les erreurs
,sent en Principe raras, le style ast souvent recherch6, siinon dense.

En ce qu' )ncerne les textes techniques, acientifiques ou administretifs, et
plus particuli~remeit las textes de type informatif, leurs caractdristiques peuvent 6tre
cerndes do faqon gdndrale at V'on peut parlor de textes bien structurds au bien 6crits,
idiomatiquas au rigaureux.

L'enalyse linjuistique ddcrite ici, do portdo fort modeste, apparte une
dimension linguistique, essentielle h une typologie d'6valuation de corpus aux fins do la
too. Conque do fagon pregmatique, elle peut porter sur un volume variable de textes
dispoziibles; sa fiabilit6 act toutafois directement fonction non pas tent 'du volume do
text~s analysds maim, do lour repesentativit6.

Aux fins du prdsent asset de typologia, settles quaiques caractdristiques
linguistiquas ant 6t6 retenuos. D'autres pourraiant 6tre aJoutdes et le mod~le reffin6.
Cellos 6numdrdes ici sent cellos qui ant un impact imaddiat Cur la quaiit6 at prdsontent
l'intdr~t d';-tre fecilos it raconneitre. Ellas peuivent C-tre atilisdes per une personne
6trangbre & la tao, at un traducteur habitu6 A un systdma d'dvaluation do la traductian
-n 'a aucun mal it lee appliquer.

Cam caractdristiquos ant toutes un trait commun :leur' prdsonce a un affet
ndgatif, sait qu'olle posa des probi-mes au nivoau du dictionnaira par la crdation
d'homographes, soit- qu'elle feusse l'analyse ou la camplique. Los unes Cant coneiddrdes
per lea grammairiens at lea linguistes comma des fautas. Los autres sent des perticularitds
etyr'istiques parfaitoment acceptables, au e~se recherchdes.

Certains pourreient s'6taniner do voir y figurer en bonne place des erreurm
d'orthographo, do grammeireoau d'usage. Cette inclusion raconnait Is rdalit6 du monde
imparfait dea rdcteurs pressds, ou qui n'6crivent pee dens lour langue. Lee exemples
donnds sont tirds do texctes rdals.

Les fautos d'orthagrapha, auxquelles pouvant CAtre assimildes les fautes de frappe
at coquilles, crdont des mats inconnus, non traduisiblos:

..motel, cablas, alements oct.
du mdtal, dos cAbles, des 6idmonts ?ect. (303)
He has rosponsability ...
11 a le? responsability ... (L810)

Pis nncora, en remplagant un mat par un autre, olles font ddraper l'analyse en
ddguisant un verbe en un nom, au un article an un verbe:

One of the functions is each category is designated..
Uno des fonctions act eat ddsigndc cheque catdgarie... .(71)

Les feuteC d'accard lee plus graves, aux fins do la taaisatian, Cant ce~ios du
sujet at du vorbe; plus frdquentos que Van n'imegino, e11cC faussent ge-ndralemant
l'analyse si elles crdent una ambiguit6 quant au sujet du verbe:

This group of students, wish to visit the museum.
Ce groupa du souhait d"616ves pour viuiter le musde. (005E)-
If either A or B wish to go out, we will do this
Si sauhait A ou B pour sartir, nous ferans coci. (006E)

Lee erreurs quo des rviseurs ou des 6valuataurs linguistiques eussent
sanctianndas ne figurent pee, rappelons-le, parsi las fautes it relever, si olles nWont pee
d'affet au ant au cantrairo tin affet bdndfique en clarifiant des liens grammaticaux,. C'est
le ces de certains gellicismes ou encore do compl~inants de nom.

Dens une taute autre catdgorie tombent los ellipses et omissions. Fautives ou
justifides, elles ant un effet ndfaste incontestable.

L'omission de l'article devant un nom-peut order un homogrephe stylistique, et
en l'abeenco do l'infarmatian voulue, le logiciel traduira un nom par un vorbe, au
inversament:

Paint surface between lines.
Surface de peinturo entre lee lignes. (007EI
Fill vase with water.
Vase de plain avac l'aau. (008E)



3-5

L'omission du prongm suiet devant un verbe petit 6galement cr6er un hornographe
stylistique, avec le m6me genre de cons~quence que ci-dessus:

To produce reports,
Le produit rapporte, (267P)

Lesa utres types d'omissions sent moins r6pandues. Elles peuv'ent -tre relevdes
quand mime, mais lour effet semble plus aldatoire.

If, however, a function other than the prime desired.
Si, toutefois, une fonction autre que l'apogde voulue.

(73)
Close the back and the front door.
Former le dos et la porte de devant. (009E)
How to turn on and off the motor.
Comment tourner l~e moteur de marche/arr~t. (010E)

L'utilisation des pr~posit ns est A relev'er. La plupart des legiciels ont
intdgr6 les r~gles ou lea constructions idiomatiques lea plus courantes. Cep6..dant, la
earidt6 des formes adverbiales consistent d'un verbe et d'une pr6position est infinie et
chaque auteur peut en ajeuter A sa guise. Les rL-gles n~cessaires se contredisent alers,
ou cr~ent des unites lexiceles contredictoires, avec tin rdaultat it l'venaht:

The sytem manager can go on to delete several entries
Le gestiennaire du syst~me peut 6tre suppricA continuer plusjeurs entrdes

(267P)

One caractdristique particuli~remont meurtri~re eat l'ecpilage do complicents
ou d'attributs, do ness ou d'adjectifs, dent la pr~sence se~mble inciter lea systi'ces A des
distributions qu'en pourrait penser aldateires:

The site level troubleshooting tasks are essentially performed ...
b'installation nivelle est essenntiellement ex~cut6 lea thches de d~pannaea...

(258)
(The troubleshooting tasks at site level are essentially performed / Lea tfiches
de d~pannage, au nivcau d'installation, sent essentiollement exdcutdes)
"Appendix A" "Maintenance Technical Parameters Check Sheet" should be used.
La "feuille de vdrification de parac~tres de maintenance d'"A" d'annexe
"technique' devrcit 6tra utilis~e. (316)

La pr~sence de propositions relatives cn cascade a- ausax 6t6 incluse, m~ce si
dana certains textes bien structur~s elle ne semble pas nuire au r~sultat. Ce nWest
toutefols r"qs la r~gle maim l'exception.

L'utilisatien d'abr6viations et d'acronyces, et plus particuli~rement d'ecronyaes
hocographes, force une cat6gorie distincte. Cos derniers, plus faciles it prenencer, sent
tr~s populaires. La question des acronymes pourreit 6tre censiddr~e parmi les facteurs
terminologiques. Elie figure parmi lea facteurs stylistiques en raison des difficult~s
particuliZ-res que peut prdsenter le codage ou l'entrde au dictionnaire de ces tormes, maim
aussi parce qu'elle donne lieu h des erroura ou des irr6gularit6s d'usege ou de grh,..Ie.

Shape delegates arrived.
Lea d~l~gu~cs do forcie sent arriv6es. (012E)
The SCC panels offer status information.,
Le SCC lambrisse 1'informa..ien d'6tat d'effre. (17)

Pour finir, la pr~sence de tableaux eu graphiques, ou la pr~sentation en
coleti.ws, ci elle n'a pas AtA prism en compte mu chapitre des censid~retions mat~rielles
et r~gl~e A cc stade par des dispositions idoines, doit 1'Atre au moment de Ilanalyae
stylistique.

Lea traits recens~s ci'-dessus peuvent 6tre frdquents, eccesiennels eu rares,
et le corpus mera cot6 en consdquence. La cete peut 6tre combin~e, c'est-A-dire porter sur
l'occurence des diverses caractdriatiques. La merge de tolcgrance acre alora plus large.
A titre indicatif, on sugg~re que la cat~gorie "rare" soit r~servdc A coins de trois
eccurencas par page, la catdgorie "uccasionnelle" a trois A six occurences per page, et
la cetdgerie "fr~quente" A plus de six occurences per page. La cote peut aussi C-trA
attribu6e A chacune des ceract~ristiques linguistiques, at la merge de teldrance sera
resserr~e on cons~quence.

Cependant, il no faut pam eublier que, quel qu'il soit, le syst~ma de traductien
utilis6, il act raffin6 per l'entr6e de r~gles et de terminologie, et c'est lA un effort
tous .1cc jours renouveld.

L'analyae linguistique du systbcde sore done compl6t~o par une-6valuation de la
stabilit6 du style et de la rdcurranca des forces typiques, fond~e cur les documents m~cem,
ou induite de la structure organicetionnelle et des usages de Ilinstitutien. Ainsi,
certains organismes utilisent -dem formulas fig~es pour tous leurs documents, ou leura
proc~s-verbaux. Ues types de documents sent g~n~ralement r~dig~s par Ie m~ma autaur, ou
par le c~me groupa d'autaurs, etteignant une coh~rance de style qu'en ne saurait attendre
de rddacteurs 6perpiil~a dens tout Ie pays, ou c~me dana plusieurs pays.
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Dans uine situation de ce genre, Ilint~gratio-n sous une forme ou une autre des
expressions rdcurrentes et des tournures part icul i~rement frdquentes est possible et peut
donner des r~sultats int~ressants.,

on peut d'ailleurs envisager d'influer sur le style, en collabc'rant 6troitement
avec lem auteurs, sans p~our autant imposer un carcen de r~daction, et de modifier le profil
des textes. Une foii rise Ia d~cision de se lancer dana Ia tao, une 3dance d'inforrsation
attrtire l'attention des r~dacteurs sur certains types de problt-mes qui auront 6t6
identifi~s dans Ie corpus de base et seront 6vitds par le respect de certaines r;-gles de
r~daction.

Grille d'6valuation

Enl appliquant ces trois facteura, on cr~e une grille d'4valuation qui permet
de classer In's documents en Sept cat~gor.es, par ordre d~croissant de "taoisabilit6".

Suivant -lea objectifs poursuivis, une fois reconnu Ic profil, une decision
organisationnelle pourrait en Principe faire passer un corpus A Ia cat~gorie sxup~rieure,
en imposant par exemple aux cadres tin vocabulaire uniforme et un style contra6. Encore
faudrait-il que cette r~volution soit envisageable et sea effets aasur~s.

Textes trbs taoisabies

Cc sont les textes 6minemment taoisables, iddaux sur tous lea plans et aul regard
pdes divers facteurs.

En l'occurence, il a'agirait de textes entrds directement sur l'ordinatcur de
la tao, avec tous lea codes de formatage voulus. Au stade actuel, cela pourrait impliquer
que le document consiate en texte continu et ne comporte aucune colonne, pas un seul
tableau et 6videmmcnt pas de graphiques.

La terminologie en sermit limritde et stable, sans polysdmie, cc qui serait le
cas pour un sous-dornaine eu sous-.langage bien ddfini.

Sur le plan stylistique, les textes ne prds. ..raient aucune des
caractdristiques ndgatives: texte sans ambigultds, rddig6 vigoureusement suivant lea rdgles
grammaticales, respectant Ilusage, sans fautes d'orthograp'e ni coquilles. Les phrases sont
courtea, mais sans raccourcis, ni ellipses. Si lea empilages et lea cascades do mote en
sont bannis, sont 6galement excluea lea constructions idiomatiques ob les prdpositions
abondent. La fantaisie et l'imagination ne viennent pins perturber ce portrait idyllique.

Pour un-corpus composd uniquement de textes de cc genre, satisfaisant aul crxtdre
relatif A Ia terminologie et donc mul sous-langage bien ddlimit6, la difficult6 pourrait
plutdt CAtre d'un autre ordrc, A savoir l'existence d'un volume auffisant.

Textes gdndralement taoisables

Ce sont lea textes qui rdpondent de faqon gdndrale A tous lea crit~res. Certains
4carts en viennent compliquer le traitement ou ralentir Ic processus, mais ils sont bien
ddlimitds et peuvent 6tre corrigds par une intervention prdciao.

Par exemple, il pourrait s'sgir de documents entrds dana lc m~ine ordinateur,
A Ia terainologie tr~a limitde, as dont lea caractdristiques linguistiquca ndgatives mont
extr~mement stables et peuvent 6tre intdgrdcs dens un syst~me de tao. C'est le cas des
bulletins mdtdorologiques, dont le profil trtbs particuller a donnd lieu aul ddveloppoment
d'un syst~me cibid, cc qu'autorise le volume annuel considdrable.

Entreraient aussi dana cette catdgorie des documents d'un domaine trds limnit6,
aul profil linguistiquc positif (occurences rares), mais seulemant disponibles sur support
mmgndtique. La solution, soit l'6tablisseaent ou le perfectionnement de Ia conversion,
serait alors d'ordre technique.

Textes taoiaables

Ce sont lea textes qui rdpondent A la plupart des crit~res dnumdrds. Lea
6carts qui affectent lea rdsultats ne se prdtent pas une solution unique prdcise minis Ics
efforts do correction doivent se poursuivre Suk' une certaine pc.riode oil peuvent porter Sur
plusleurs aspects.

Par exemple, il s'agirait de textes d'un domaine limit6, et aul profil
styliatique A Ia cote rare, dont lea caractdristiques ndgatives Wnft pas une frdquence
significative. La solution seralt d'ordre terairnologique et linguistique.

Seraient tinoisables aussi les textes sur support magndtique mais encombr~s de
colonnes, ou encore ceux sur papier, mais-dont lea caract~res peuvent 6tre lua par lecteur
op~tique. La solution scralt alors d'ordrc technique et organisationnel.
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Testos peut-6tre taoisables

Ce sont lea testes qui r~pondent gn~ralement it la plupart des crit~res
6num~6r~s. Des dearts affectent les rdsultats mais ii pourraient Edtre rdglds par du travail
portant sur l'aspect linguistique.

11 pourrait s'agir de testes dans un domaine A la torminologie limitde, aux
occurences styliatiques occaaionnelles as rdcurrentes et uniformes. Par example,
l'utilisation d'acronymes ou d'abrdviations est frdquente, mais cohdrente, ou encore Ie
texte contient des constructions vorbales particuli~res, qui paraissent stableset pouvont
faire i'objet d'une r~gle. La solution oat d'ordre linguistique mais pout 6tre coriteuse.

C'est pour cette catdgorie que l'analyse linguistitique plus poussde eat
essentielle, et elle doit Ctre assortie d'une 6valuation du coat des amdliorationa
ndcesaaires.

Textes difficilement taoisables

Ce aont des testes qui no rdpondent pas aux crit~res. Leura caractdristiques

sat~iriellea, terminologiques ou atylistiqucs affectent le traitement.

Ainsi, serait difficilement taolsable tin ensemble do manuals aur des sujota
divers, en raison du v'aste domaine ,ct de la terminologle varide ot instable.

Sur 1e plan matdriel, des textes aux nombreux tableaux et graphiques
prdsenteraient le m~me profil do difficult6.

Testes tr~s difficilement taoisabies

Ce sent los testos qui no rdpondent pas A l'un dos crit ,ros essentials. Leurs

caractdristiquoa terminologiques ot stylistiques affectent cons iddrablement le traitoment.

Entrorait dana cette catdgorie, par example, un corpus do jugements d'un
tribunal administratif fiscal. Le domaine quoiquo prdcis oat vaste, et lea autours sent
nombroux avoc toute latitude pour exorcer leurs prdrogatives rddactionnellos. Le facteur
stylistique aerait 61iinatoire.

Testes non taoiaablea

Ce sont lea testes qui no rdpondont pas aux criteres essentiols. Leurs
caractdristiques sent 6liminatoirea: Stir le plan terminologique, un domaine non ddfini,
sur le plan stylistique, des caractdristiquos ndgativos frdquentesaet non cohdrontes, at
sur le plan matdriel une forme non ordinolingue.

Pour des testes inforaatifs, ce sorait le ces do publications sur les marques
do commerce, dent la terminologic couvre pratiquement tous los domainos, sans aucune
uniformit6i, et dent le style elliptique pose de considdrables problbses d'analyso.

Ce scrait 6videmment le cas aussi d'articles disponiblos sur papier setulement,
des manucrits par exaple, non lisibles par locteur optique.

Conclusion

L'essai do typolegie prdsentd ici n'cst qu'une 6bauche, qui reste it raffiner
et h prdciser, L'obtacle considdrable quo prdsento Ia multiplicit6 des typos do testes
et do lours caractdristiques n'a pas 6t6 franchi. D'autres analyses plus savantos ont
traited du sujet. Dana tin parti pria do simplification, le ddveloppement a 6t6 tent6 d'un
outil qui serve do tamis au gestionnaire A la croisde de Ia technologic.

Cot outil dovra 6voluor, d'abord pour s'adapter A l'6volution rapide du secteur
Informatique car 1'on pout espdrer quo lea problbmes do conversion soront rdglds un jour.
La typologic pourra s'enrichir aussi sur le-plan linguistique it mesure qu'ello eat utiliade
stir des corpus diiffdrents. La quantification plus prdcise des occuronces serait notamment
prdciouse pour situer lea corpus. Des 6tudesaen cours sur lea 6valuations donneront une
Information suppidmentaire. D'autres articles sur le traitement des langues naturellos
feurniront des donndcs do comparaison.

Cot outil done, imparfait maim perfectible, pout aider le gestionnaire A
ddterminer dans un premier temps si la traduction assistde par ordinateur eat una solution
envisageable.

Pour quelquos cas clairs, elle lui 6vitera sans doute ure analyse plus peussde.
Dans d'autres situations, elle no rdmplacera pas ne analyse des structures I, inguistiquos
des documents, ou A ddfaut une 6valuation d'essaia contrdlds do tao, afin do cibler
l'application de colle-ci.
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Cette dvaiuation des facteurs intrinsbques dolt 6tre compi~t~e, cela va de sol,
par tine analyse rigourcuse de tous les facteurs extcrnes, dont le contexte et les
imp6ratifs organisationnels, le co~t d'investissement et d'exploitation, et surtout les
objectifs poursuivis.

La traduction automatique ou assist~e par ordinateur offre une solution tentante
aux~ probl~mes que petit poser la gestion de la charge de travail en traduction. Avant de
cdder A la tentation, ii eat sage de mosurer ses chances de succ~s.
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SUMMARY

The purpose of this paper is to give a brief overview of the problems evidenced during studies into the use of
Computer Assisted Translation (CAT) in the AEROSPATIALE AIRCRAFT DIVISION technical publications
production environment. The aim is not to review the capabilities of the various CAT systems available in a
comparative study but rather to highlight the technical, economical'and psychological problems that have to
date precluded the integration of CAT in this very specific industrial context.

1. INTRODUCTION

A. GENERAL

In 1989, for the first time, AEROSPATIALE, with their European partners, logged more than 30% of world
orders for civil aircraft in their sector of the market thus becoming the second largest aircraft
manufacturer in their category.

In that year there was a total fleet of 721 AIRBUS and ATR aircraft in service with 142 customers.
Bythe year 1995, in just 5 years time, this fleet will have grown to around 2500 aircraft in regular service
around the world with some 300 customers
Such rapid expansion implies a constant search for increased productivity and efficiency to achieve
reduced production costs and cycles while continuously enhancing the quality of service provided to the
customers.

The AEROSPATIALE AIRCRAFT DIVISION, fully aware of the commercial stakes involved, is organizing to
meet this challenge and has adopted a strategy largely based on :

- an ambitious training program aimed at adapting the personnel to the new requirements of the rapidly
evolving industrial context.
the development of advanced production means taking maximum advantage of the possibilities offered
by computerization.

It is in this highly dynamic context characterized by a constant search for new means of pushing back the
limits of productivity and efficiency that the Technical Publications Department has conducted numerous
studies into the possible utilization of Machine Translation (MT) or Computer Assisted Translation (CAT).

B. HISTORY OF TRANSLATION IN THE AEROSPATIALE AIRCRAFT DIVISION

Translation in the Aircraft Division has undergone and is still undergoing considerable change to adapt to
the requirements of a continuously evolving environment.

It was with the success of CARAVELLE in the fifties that the need for translation led to the setting up of
small groups of translators within various departments : Design Office, Production, Quality Assurance,
Flight Test and, of course, Product Support in direct contact with the customer.

Thesesmall groups grew in size with the first experience of European cooperation : CONCORDE.

At that time only a very small percentage of AEROSPATIALE personnel was capable of getting along in
English. It was therefore necessary to translate all the documents transiting between BRITISH AEROSPACE
and AEROSPATIALE. The presence of an interpreter was indispensable at all the working meetings
between the two partners.

The CONCORDE technical publications were initially issued in the two official languages of the program,
English and French, before the French version was abandoned for cost reasons.

When the AIRBUS program was launched, AEROSPATIALE, rich with the exp.rience gained with
CONCORDE, strove to eliminate the problems arising from the use of two (or more) languages.
At that time only a very small percentage of AEROSPATIALE personnel was capable of getting along in
English. It was therefore necessary to translate all the documents transiting between BRITISH AEROSPACE
4nd AEROSPATIALE. The presence'of an interpreter was indispensable at all the working meetings
between the two partners.
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The CONCORDE technical publications were initially issued in the two official languages of the program,
English and French, before the French version was abandoned for cost reasons.

When the AIRBUS program was launched, AEROSPATIALE, rich with the experience gained with
CONCORDE, strove to eliminate the problems arising from the use of two (or more) languages.

English was adopted as the official language of the AIRBUS program. All correspondence between the
partners had to be in the English language. AEROSPATIALE therefore launched a vast training program so
that the personnel concerned acquired a level of English sufficient:

to understand routine correspondence received in English,
to write directly in English simple memos addressed to the partners,
to get along in inter-partner meetings conducted in English without the assistance of an interpreter.

Thus, in many sectors, the use of English as the official language for the AIRBUS and, later on, the ATR
programs resulted in a reduction in workload for the translators and the gradual dissolution of the
translation offices.

The Product Support translation office, however, largely due to the volume of translation involved in the
produrtion of technikal' ublications continued to grow and has now become the largest single group of
translators in the Aircraft Division.

C. THE TECHNICAL PUBLICATIONS DEPARTMENT TRANSLATION ENVIRONMENT

The basic issue of the contractual technical publications for one aircraft represents some 39 manuals and
approximately 800,000 printed pages.

The major manuals are customized either to the airline fleet or to the aircraft and a revision service keeps
them up to date.
With the multiplication of aircraft types produced, the sharp rise in aircraft sales and the rapid expansion
of the in-service fleet, the quantity of technical publications shipped each year is constantly increasing.
Over the last ten years the volume of technical publications shipped yearly has increased from 18 million
pages in 1979 to 69 million pages in 1989.

The technical publications, whether AIRBUS or ATR, are produced in cooperation by the various partners
on the basis ofan industrial worksharing defined by the GIE. In both cases overall leadership for the
technical publications has been awarded to AEROSPATIALE. As leader partner AEROSPATIALE is
responsible for developing all the EDP (Electronic Data Processing) facilities required for the production of
technical publications.

Considerable investments have been devoted to the research and development of high-performance
software capable of coping with the ever-increasino volume of data to be processed and quantities of
publications to be produced.

For the A320, the EDP systems used for the management, acquisition and finalization of the technical data
have been totally redesigned to comply with the new requirements of ATA specification 100, which
establishes rules for the presentation of the data, and to achieve greater flexibility in the production
cycles.

The A320 is in fact the first aircraft in the world for which the Aircraft Maintenance Manual integrates the
requirements of the ATA 100 AMTOSS concept (Aircraft Maintenance Task Oriented Support System)
designed to improve the organization of the Maintenance Manual and to facilitate automated data
retrieval.-An open-ended system designated GIPSY (General Integrated Publications System) has been
specifically developed to meet these requirements. With GIPSY the technical authors, assisted by
numerous built-in aids, update the data files in real-time and it is possible to obtain customized outputs of
the manual to the latest technical status as and when required. In developing these new systems, the.
Technical Publications Department has acquired high potential for innovation-and participates actively in
a wide range of projects aimed at improving existing Product Support services or creating new ones:

- Technical publications on optical disk (ADRES)
Computer-Assisted Aircraft Trouble Shooting (CAATS)
Order Processing Automated on-Line (OPAL)
Technical publications stock and shipping management software system (APASHE)
Onboard Electronic Library System (ELS)
Maintenance Information Planning System (MIPS)
On-line interrogation by the airlines of the manufacturer data banks

- etc....

This constant search for innovative methods of increasing productivity and enhancing the quality of
service provided to the customers while reducing costs and production cycles has not neglected machine
translation. At present, the Technical Publications Department disposes of a group of 11 full-time
translators backed up by an equivalent number working as subcontractors. This group is responsible for all
technical publications translation-related activities as well as the translation of vario*, -uments such as
correspondence, technical reports, specifications, presentations, brochures, press articies; contracts, etc...
issued or received by Product Support and a wide range of other departments within the Aircraft Division.

The possibility of using MT or CAT has therefore aroused wide-spread interest and numerous in-depth
studies have been conducted to investigate the feasibility of integrating MT or CAT in this very specific
environment. These studies have evidenced a certain number of problems that have to'date rendered this
integration impossible for.technical and/or economic reasons.

------------------------- ~ - --.
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2. PRACTICAL PROBLEMS ASSOCIATED WITH THE UTILIZATION OF MACHINE TRANSLATION

The utilization of MT/CAT inevitably raises a certain number of problems irrespective of whether the system
adopted is a small system operating in a PC environment or a large system operating on a central computer or
accessibleon a subscription basis via an external network. These p'roblems are mainly technical and economic
but certain human and psychological problems, althougjh of lesser importance in the decision process, should
not be totally neglected.Two criteria generally determine the cost effectiveness of MT/CAT:

the volume to be translated,
- the extent of human preparation/correction required to obtain a satisfactory result.

It is evident that the utilization of MT/CAT can only be envisaged if the volume of translation involved justifies
the investments. Furthermore, any time spent by human translators in preparing source documents for
MT/CAT (pre-editing) or correcting MT/CAT outputs to achieve the required result (post-editin-g) reduces the
cost-saving capacity of the system.

In addition to these "universal" criteria, there are of course other more specific criteria that need to be taken
into consideration such as the technical and economic aspects of integrating MT/CAT in a given EDP
environment.

The decision as to whether or not to go MT/CAT is, therefore, based essentially on a comparative study
between the constraints and problems inherent in the integration and utilization of the system and the
estimated savings in terms of translation costs, leadtimes and personnel.

To date, the utilization of MT/CAT, in the very specific translation environment existing in the A.ROSPATIALE
AIRCRAFT DIVISION Product Support organization, generates a rather exceptional accumulation of
constraints and problems that preclude a rational and cost-effective integration of the systems currently
available on the market. Indeed only a very smallpercentage of the aircraft technical publications or the farfrom negligible volume of various other documents transiting through the translation office are suitable for

MT/CAT.

A. TECHNICAL AND ECONOMIC PROBLEMS WITH MT/CAT

(1) Aircraft Technical Publications

(a) Volumesofdata

The studies carried out to date have shown that, despite the impressive quantity of pages they
represent, the aircraft technical publications contain relatively little text compatible with MT/CAT.

As has already been mentioned, the technical publications package for one aircraft comprises
some 39 manuals.

Each of these manuals has been developed for a specific utilization in a specific context and
complies with very strict rules imposed by industry standards such as the ATA specifications.
The content of certain manuals such as the Aircraft Wiring Manual and Aircraft Schematic Manual
is essentially graphic,

In other manuals, the content is a combination of contracted text and complex layout.

In the Aircraft Trouble Shooting Manual the text is presented in the form of diagrams.

In the operational manuals, the text, generally written directly in the end-user language by
specialized personnel, is characterized by highly-integrated graphics.

The Illustrated Parts Catalog, which is basically a series of illustrations with associated
nomenclature, contains little textsuitable for MT/CAT.

The conclusion of a detailed review of all the various manuals is that the cost-effective utilization
of MT/CAT in the technical publications context is largely dependent on its utilization for the
Aircraft Maintenance Manual (AMM).
Indeed the AMM is one of the rare manuals to contain text in sufficient volume and in a form that
enables the cost-effective utilization of MT/CAT to be envisaged.

Th' Jivided into two parts:

.. ,etical part describing the various systems of the aircraft and their operation

- a practical part detailing the various procedures required for the maintenance of the aircraft.

It is during the preparation of the basic manual for a given type of aircraft, that, due to the
considerable volume of text to be translated in a relatively short period, the utilization of MT/CAT
is the most attractive. As an example, The A320 AMM for a given customer contains around
28,000 pages (= 17,000text and 11,000 illustrations) and the total data bank around 40,000 pages
(= 25,000 text and 15,000 illustrations).
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When the basic content has been issued, the manual enters the revision phase during which it is
updated at regular intervals (generally quarterly) to integrate changes relative to modifications
embodied on the aircraft, variants specific to customized configurations or the correction of
possible errors. During the first years in the life of a manual approximately 20% of the pages are
revised at each revision although the percentage of text actually new or modified is very much
lower than this figure.

However, although these figures are quite impressive, it is important to note that, in today's
context of European cooperation, the AMM is produced on an inter-partner worksharingbasis
and that this has a significant impact on the volume of translation.

In the case of the ATR, the AMM is officially issued in English and French. AEROSPATIALE is
responsible for translating its contribution from French to English and the AERITALIA
contribution from English to French.

As far as AIRBUS is concerned, the AMM is officially issued in English only. However, for the A320,
AEROSPATIALE has separate contracts for the translation of the AMM from English to French.

For the official version in English, the other AIRBUS partners write their contributions directly in
English. As a general rule the AEROSPATIALE authors responsible for approximately 70 % of the
manual, write in Frerch during the initial production phase when time is short and the texts are
Iong. However, once the manual enters the revision phase, the same authors tend to write
modifications to existing texts or variants derived from existing texts directly in English. Thie
French version of the manual is produced by retrieval of the texts written directly in French and
translation of the partner contributions as well as the texts written directly in English by the
AEROSPATIALE authors.

The quantity of translation involved in the production of the AMM is, therefore, less than the
total volume of the manual would initially seem to indicate but remains sufficient to warrant an
investigation into the utilization of MT/CAT.

(b) Integration of MT/CAT in the Technical Publications Production Process

The volume of translation involved in the production of the AMM having been judged sufficient
to justify the utilization of MT/CAT, the next step is to study its integration in the production
process.

One of the factors influencing the cost effectiveness of MT/CAT iswhether or not the source text
is available in a form that can be fed directly into the system.
At first sight, the ATR Maintenance Manual production environment seems particularly well
adapted to MT/CAT in this respect.

Texts written in English are acquired in one file and those written in French are acquired in
another. it would be relatively simple to integrate the MT/CAT between the two files to translate
the source text (whether Eng ish or French) into the other language.

Unfortunately, however, for EDP reasons the ATR Maintenance Manual has the particularity of
being acquired entirely in upper case. Tests performed on representative samples of the manual
have shown that, due to the absence of lower case letters and more especially the accentuation,
the results obtained with MT/CAT when translating from French to English are totally
unacceptable.

In the case of AIRBUS and more particularly the A320, A330, A340 and future programs, the
problems are different.

To comply with the latest requirements of the ATA 100 relative to the AMTOSS concept, to enable
a more rational utilization of EDP data management systems and to prepare the way for the new
Technical Publications media, AEROSPATIALE has totally redesigned the Technical Publications
production systems.

For example, the ATA-100 AMTOSS concept requires thatthe manufacturer provide the airlines
with a PMDB (Production Management Data Base).This bank contains data related to the
planning and organization of maintenance extracted directly from thE text of the Aircraft
Maintenance Manual. The production of this data implies the integration in the text during
acquisition of codes (tags) identifying the data for subsequent extraction. With the new Technical
Publications media (such as optical disk) now being developed, these tags are also used to
establish intra-manual and inter-manual links. It is important not only to establish links between
data but to ensure consistency of data within a given manual, between manuals and with the
placards on the aircraft and equipment. It was decided that, to avoid duplicating the acquisition
of data with the risk of error this represents wherever possible the data Would be extracted
directly from the data source file and automatically integrated in the text.

Another objective that largely influenced the design of the new production systems was that thpy
should be capable of immediately oututting a customized manual fully updated with the latest
known data without being subordinated to rigid revision cycles. To achieve this objective the
systems were designed to enable the authors, whether in France, Germany, Great Britain or Spain
to acquire their data on-line via terminals connected to the central data bank in the
AEROSPATIALE TOULOUSE facilities.
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In view of all thew and other requirements, the new data acquisition system, designated GIPSY
(General Integrated Fdiliciiions System), was organized around file management software
facilitating the transfer of Jlata between files rather than conventional word processing.

In fact the system manages a Lertain number of different but interconnected files, each
containing elements of the manual. The Maintenance Manual as such is the result of a finalization
process which consists in extracting data from these various files, compiling the extracted data
and presenting it ina form adapted to its future utilization by the end-user. This totally new
Technical Pubficatiuns production concept, based on the use of file management rather than
word processing s',twor ?, involves a very specific on-line data acquisition process. This process
requires the use of Vz. character screens and this, togetherwith the presence in the text of
numerous tags, consid~rol%5 complicates the integration of MT/CAT.
English Version of the 4 ircraft Maintenance Manual

The possible integration Of MT/CAT only concerns the AEROSPATIALE contribution
(approximately 70 % of the AMM) and more precisely that part of the AEROSPATIALE
contribution written in French. It is evident that the integ'ration of MT/CAT in GIPSY must not
have an adverse effect on the performance of the system as a whole to the detriment of the other
partners and those French authors writing directly in English. It should be noted that, as the
official language is English, GIPSY imposes En-"'sh as the source language and numerous aids
(such as the automatic generation of standard ntences and automatic call-up of technical
designations) have been built into the system it. prompt the authors to write directly in the
system in English. 1 he 'itcquisition of English as the GIPSY source language requires that the
French-to-English t ,ir!slation phase be located upstream and independent of GIPSY. This implies a
preliminary acqisibtoh of a bre-edited French text for the MT/CAT process and a second
acquisition under GIPSY of the translated text after post-editing to correct the translation and to
restore the coding specific to GIPSY, etc.

This process considerably retards the availability of data and is contrary to the on-line update
principle. Furthermore, it is difficult to clearly define responsibilities for the various phases of the
process.

Initial write-up and integration of tags to identify significant data are the responsibility of the
authors whereas the pre-editing and especially the post-editing fall rather under the
responsibility of the translator.

The utilization of MT/CAT in conjunction with GIPSY for the production of the English version of
the AMM therefore imposes serious drawbacks which are contrary to the basic philosophy of
GIPSY.

The complete process which involves acquiring the data twice, is lengthy, complicated and not at
all cost-effective.

This is particularly the case when the manual is in the revision phase during which most of the
work involved in updating the manual is such that the French authors prefer to write directly in
English. Finally, one other factor complicates the use of MT/CAT for the production of the English
version of the manual. The ATA 100 now requires that the AMM be written in Simplified English.
Simplified English is a controlled language specifically developed by AECMA (Association
Europ~enne des Constructeurs de Matdriel Adrospatial) and the AIA (Aerospace Industries
Association of America Inc.) for aircraft maintenance documentation. Simplified English consists
of a limited vocabulary and a set ofwriting rules for using that vocabulary. The limited vocabulary
(approximately 800 words) includes, verbs, prepositions, conjunctions, adjectives, adverbs and
nouns. In this limited vocabulary, a family of synonyms is represented by only one of its members.
For example "start" is used instead of "begin, commence, initiate or originate". Also, as a general
rule, the words in this limited vocabulary have only one meaning. For example "fall" is used to
indicate the idea of gravity and not the idea of decrease in quantity. Finally the words in the
limited vocabulary can'only be used as th-e part of speech indicated in the ictionary. For example"check" can be used as a noun but not as a verb.

As for the writing rules, they have been developed to make the written message easier to
understand by users of the manual whose first language is not English.Sentence length is limited
to 20 words, verbs are used in three tenses only (present, past and simple future), noun clusters
are broken down, the passive voice is to be a Toided, articles must be used, etc....

Although Simplified English is easier to understand for the users of the manual for the
Manufacturer it constitutes a new constraint. To comply with the requirements of Simplified
English it is often necessary not only to replace unapproved words by approved ones but to
completely reformulate the initial idca. For example, "switch" being an approved.verb, "switch
on NAV1" has to be reformulated to something like "set the NAVI switch tothe ON position".
This reformulation is fairly simple for the authors writing directly in English. However, for the
translator, the reformulation may require additional information not contained in the initial
sentence. For example, "Action on the ENG/FIRE pushbutton switch arms the squibs" cannot be
transformed into good Simplified English without specifying what "action" is required (push or
release ?). Whereas the human translator can cope with such problems, if necessary by contacting
the author, this is not the case of MT/CAT.
The requirement to write in Simplified English is therefore another argument against the use of
MT/CAT for the production of the English version of the AMM.
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French Version of the Aircraft Maintenance Manual

The French version of the manual is produced by extraction and translation of the applicable texts
existing in English in the GIPSY files. '

The translation of the AEROSPATIALE contribution is facilitated by retrieval, where available, of
the drafts written in French.

The ideal situation would be to transfer the contents of the English files to the French files via an
integrated MT/CAT stage.

Here again, however, the specific formats of the GIPSY files raise problems of compatibility with
existing MT/CAT systems. The development of programs capable of automatically converting the
contents of the GIPSY files to and from an MT/CAT compatible format was envisaged but had to
be abandoned for cost reasons (cost of program development and subsequent processing time).

Due to these interfacing problems and as for the English version of the manual, the only
possibility is to keep the MT/CAT system independent of GIPSY. This implies obtaining outputs of
the English texts, pre.editing and acquiriiig them for MT/CAT, post-editing the results and
acquiring them in GIPSY format.

This is obviously a lengthy process which cancels out the advantages of using MT/CAT.

Furthermore, GIPSY offers the translator working directly in the system aids similar to those
available to the authors (automatic generation of standard sentences, technical designations,
etc...).

To date, therefore, the constraints imposed by the large technical publications production
systems on the one hand and the MT/CAT systems on the other are such that it is difficult to
envisage a rational and economic integration of the two with current technologies.

The use of MT/CAT has also been investigated for the production of another technical document
called Service Bulletin (SB). An SB is a self.contained document describing a modification and
containing instructions for embodying the modification on the aircraft or an item of equipment.
An SB generally comprises between 5 and 200 pages and annual production is currently around
13,000 pages.

Here again, the specific nature of these documents, the possibility of retrieving standard
sentences, the obligation to strictly comply with technical designations and the requirement to
write in Simplified English cancel out by the pre- and post-editing involved any advantages that
could result from the utilization of MT/CAT.

Indeed this is confirmed by the fact that one of the AEROSPATIALE translation subcontractors,
who is also the agent in France for a well-known CAT system, finds it more economical to
translate SBs "manually". Furthermore, tOe Airbus SBs will soon be produced using GIPSY.

(2) Technical Problems Associated with the Translation of Miscellaneous Documents

The Technical Publitations Dept. Translation office is not only responsible for the translation of the
manuals but also of a large quantity of miscellaneous documents for the Product Support and other
Aircraft Division Directorates. These documents can be divided ;nto two categories:

- outgoing documents, generally written in French end translated into English,
incoming documents, generally received in English and translated into French for internal
utilization.

These documents represent the translation of some 10,000 pages annually which is sufficient to
envisage the utilization of MT/CAT.

Outgoing Documents

The source texts generally arrive in the translation office in the form of hand.written rough drafts.
When the author is distant from the translation office these drafts are often sent by fax.

It is also worth meiitioning that these drafts are written by authors who know that their texts are
going to be translated and if necesary re-organized into a logical presentation, completed or
corrected.

The utilization of MT/CAT requires firstly that the source texts be acquired into the system and
secondly thatthe source texts be of a quality compatible with a satisfactory ress'It. MT/CAT does not
escape the rule applicable to all computer systems : "garbage ingarbage out". Investigation into the
outgoing documents has shown that, in the majority of cases, the time required to prepare the texts
for MT/CAT and to Dost-edit the results often exceeds that necessarv for a human translation.

Furthermore, an ever-increasing number of these documents and especially correspondence
addressed to the partners (memos, meeting reports,-etc...) is being written directly in English with the
assistance of or a quick check by the translators when deemed necessary.

The translation of outgoing documents is tending to be limited to those texts requiring special
attention (contracts, specifications, technical reports, press articles, brochures, etc ...) and which would
require careful p6st-editing if MT/CAT were used.
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Incoming documents

The majority of incoming documehts arriving in English are used directly as such without being
translated into French. The role of the translator is often limited to providing verbal confirmation of
the correct comprehension of certain specific points. There is, however, a relatively small number of
documents for which a written translation is required.

To enable the utilization of MT/CAT for the translation of these documents they must first be
transferred to an EDP media. The simplest and quickest way of doing this is to use a scanner but this is
only possible if the document is of sufficient quality : typed, no stamps, no annotations, no folds or
markifrom photocopy machine, etc...

Unfortunately such quality is rare and, therefore, most of these documents would have to be re-typed
into the MT/CAT system, In most cases a certain amount of pre.editing would be required and
glossaries would have to be updated. The post-editing, however, could be "A la carte" ; in some cases
the draft translation with little or no post-editing would be sufficient, in'otheir cases fine post-editing
would be required to achieve the desired standard.

As the majority of incoming documents are fairly well adapted to MT/CAT, the justification of an
MT/CAT system would depend essrntially on the volume of translation concerned and a reduction in
translation lead.times. The current price of subcontracted translation outside PARIS and notably in the
TOULOUSE arna is close to if not lower than the price of MT/CAT translation. The cost-effectiveness of
MT/CAT in this context is therefore largely dependent on there being a requirement for a'large
quantity of translation with a minimum ol nost-editing.

These conditions cannot be met without increasing the number of potential users by becoming a
central server for the vhoie of the Aircraft Division or even the Company.

B. HUMAN AND PSYCHOLOGICAL PROBLEMS

The arrival in a department of new tools and methods always gives rise to a certain apprehension
especially when computerization is involved. This apprehension is rapidly dissipated if the new tools and
methods prove efficient and improve working conditions.

In the case of MT/CAT, the apprehension of the translators is often amplified by the more or less justified
impression that the system constitutes a direct rival rather than just another tool at their disposal. Indeed,
at the very idea of MT/CAT, the majority of translators see themselves being subordinated to the machine,
deprived of the creative aspects of their work and reduced to trivial tasks peripheral to translation proper,
such as pre- and post-editing, updating glossaries, etc...

These fears, although often exagerated, are not always totally unfounded.

It cannot be denied that, in the minds of many, translators represent a source of extra costs and MT/CAT a
means of limiting them. It is obvious, therefore, that the acquisition of an MT/CAT system must result in
significant savings in tdrns of translation costs and lead times, either by a reduction in the number of
translators or by an increase in productivity.

The utilization of MT/CAT can, therefore, place the translator in an ambiguous situation where the notions
of reducad costs and lead times conflict with that of "quality".

This situation's of course mainly related to the post-editing of the draft translations output by the
machine. Translation, even when technical, can be highly subjective and this subjectivity can give rise to a
certain frustration during the correction of translations produced by someone else ; especially if this
someone else is a computer. Faced with a draft translation from the machine, the translator no longer
feels totally responsible for the quality of the translation but obliged to accept a compromise.'

Some, over-conscientious, translators will tend to completely rework the translation to the detriment of
cost-effectiveness. Others, not sufficiently conscientious or influenced by the machine outputs will tend to
accept the draft translations as such to the detriment of quality.

There is a general risk that, through too much compromise, the translators end up losing interest in their
work.

These general problems may be aggravated by others of a more specific nature. At AEROSPATIALE, most
of the translators have received a litterary education but work in environment which is hyper-technical.
They must, therefore, make considerable efforts to acquire not only the appropriate technical Vocabulary
and style but a wide technical knowledge of their field of activity.
The technical authors, on the other hand, have generally received a purely technical education and must
make considerable efforts to acquire the art of writing correctly. The result of this is that a natural bilance
develops between the author and the translator, each, es it were, compensating for the deficiencie of the
other.

The arrival of an MT/CAT system could upset this balanc¢, 'The translators may have problems ada ting to
the new iituation or may even be obliged to change'*ctivIty. ndiiectly, however, there may also e
problems for-the authors whose texts are not always sitable for direct translation by a machine. In order
to reduce to a minimum the problems related to the integration of an MT/CATvstem, it is essential to
prepare a detailed siecification and to associate the translators and the authors in the preparation of this
specification. Without this specification, there is a seiious risk ofacquiring a system that is not adapted to
the requirements. Used in a rational manner, in a well defined and controlled context, MT/CAT could,
liberate the translators from tedious routine translations and leave them more time to concentrate on the
translations that are ill-adapted to MT/CAT or that require special attention.
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The fact is that many of the problems associated with MT/CAT are due not to the system itself but to a poor
evaluation of the needs and a false idea of the capabilities of the system.

Only too often there is a certain reluctance to accept the studies carried out by the translators themselves
on the grounds that they are too anxious to protect their profession and refuse progress. In reality,
however, translators in general and the AEROSPATIALE translators in particular have, by the very nature of
-their work, developed a considerable capacity for adaptation. They are fully aware of the fact that it is
better to actively participate in and thereby influence progress rather than to obstruct it artificially and
finally have it imposed upon them.

It is therefore essential that the translators play a predominant role in the preparation of the specification
relative to MT/CAT and that they participate in the decision as to the eventual choice of a system. It is thus
possible to avoid problems arising from a ooor understanding of the systems, of what they can do and
what they cannot do.

Either the MT/CAT system is adapted to the real needs of the given context, in which case there are few
problems whether psychological or otherwise, or it is not, with all the consequences that this implies.

3. CONCLUSION

There is currently a wide range of MT/CAT systems, both large and small, on the market capable of providing
valuable services in well defined contexts.

Too often, however, the acquisition of an MT/CAT results in failure. In most cases this failure is not due to the
system itself but rather to the fact that it is not adapted to the specific user requirements either because these
and the integration of the system were not sufficiently analyzed or because the capabilities of the sy'stem
were over-estimated for the given application. Several "general purpose" systems, after a commercially
stessful period have seen their sales drop dramatically. Other systems, designed in a given context to meet
clearly defined requirements continue to give full satisfaction and in these cases the research and
development is being actively pursued to Yurther increase their performance. At the present time, it would
seem as though MT/CAT is going through a period of transition where it is important to learn from the errors
of the past to better prepare the future.

At AEROSPATIALE, the aircraft technical publications are also entering a period of transition and substantial
investments are being devoted to preparing the future. The technical publications systems are being totally
redesignedto enter the era of fully computerized transmission of technical dati. The major preoccupation is
to develop open-ended systems compatible with the new concepts of data management, organization,
transmission and utilization. AEROSPATIALE is currently capable of providing technical publicaticns on
CD-ROM and is actively working towards the direct consultation by the Airlines of the Manufacturer data
bases. An advanced studies group is starting to investigate the yet unexplored field of "intelligent" graphics.
All these developments have and will continue to have repercussions on translation and the needs for and
utilization of MT/CAT.

In the constant search for new ways of reducing production costs and lead times while increasing
productivity, MT/CAT was immediately seen as a valuable means of contributing to these objectives. However,
this position has now been modified mainly because of the problems involved in integrating MT/CAT in the
new technical publications production systems.

The current developments do not facilitatethis integration and, in fact, the whole technical publications
environment is moving so fast that it is difficult to precisely define needs. It is, however, certain that an
eventual MT/CAT system would have to be capable not only of adapting to this environment but also of
evolving with it. The MT/CAT systems available today are beit suited to fairly long texts with conventional
la~out.

However, the current trend with aircraft technical publications is to break down the texts, whether
descriptive or procedural, into small highly-coded documentary units-of just a few lives. These documentary
units contain little "free" text but include numerous codes for calling up precise items of technical data or
standard terminology/sentences from associated source files. It must be stated that these new production
systemns were designed to satisfy a certain number of essential requirements and that the integration of
MT/CAT was not one of them. Due to the comple'xity of this integration and the risk of having an adverse
effect on overall system performance notably to the detriment of the Partners who do not require MT/CAT
capabilities, the MT/CAT solution has, for the moment at least, been abandoned. Efforts are how being
concentrated on getting the technical authors to write directly in English. It must be admitted that the
majority of texts in the Aircraft Maintenance Manual do not present any major linguistic difficulties and that
the author aids, developed with the assistance of the translators and built into the system, greatly facilitate
this. The translators are of course available for linguistic assistance or the translation of more complicated
texts when required.-This method of Working has the added advantage of being consistent with the basic
philosophy of the new technical publications production systems which calls for immediate availability of
data through on-line acquisition by the authors.

AS far as technical publications are concerned, therefore, the role of the translator is evolving towards more
and more terminology as opposed to translation as such. Indeed the translators are involved-from the earliest
stages of a program in preparing the terminology specific to that program (equipment and system
desg nations). This terminology will be used on the design drawings, on the aircraft itself and throughout the
technical publications. The r6le of the'translator, therefore, is increasingly to initialize author aids integrated'
in the technical publications production systems.
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There remains, however, a wide range of Other documents for which the services of a translator are still
required although, here too, there is an ever-increasing tendency to write or use the more simple documents
directly in English A significant proportion of the miscellaneous documents requiring translation iscompatible with MT/CAT but the volume they represent within Product Support alone is not sufficient to
warrant the atcquisition of a sytem. This coul on y be justified by offering the services of the MT/CAT system
to a wider population within the Company.

Despite the difficulties currently encountered with MT/CAT, the translators in the AEROSPATIALE AIRCRAFT
DIVISION PRODUCT SUPPORT organization continue to follow and participate in the development of various
MI/CAT systems. They have prepared a specification for an MT/CAT system adapted to their specific working
environment but, to date, no system has been foundthat meets the requirements.

A study group organized by these same translators is tending towards the definition of what has been termed
a "translator worcstation" rather than towards conventional MT/CAT. These workstations, better adapted to
the diversity of tasks performed by the translators, would be connected in a ring to a server and dispose'of a
certain number of shared translation aids such as word processing, glossary management software, reference

documenis on CD-ROM and could, if applicable, integrate an MT/CAT system. These workstations would be
fully integrated in the Company EDP and office automation environment:

- direct access to the EDP network for consultation and update of the files managed by the mainframe
computer and particularly those related to the technical publications.

- direct access to the office automation network to facilitate the transmission of documents between the
translators and their "customers" and to access reference data bases connected to this network,

The translator workstation will probably constitute an intermediate solution for the short and medium term
but it is difficult to forecast what the long term situation will be. At present, the fact that English is considered
as the international aeronautical language and used as the official language in the AIRBUS and ATR GIEs
combined with the fact that the vast majority of the AIRCRAFT DIVISION products are sold to export has
prompted AEROSPATIALE to make considerable efforts to produce and use documents directly in English.
However, the recent changes in the European political scene and their repercussions on the international
commercial landscape will inevitably have an impact on the demands for translation.

There is no doubt that new generation MT/CAT systems, with increased performance and new capabilities will
have an important role to play in tomorrow's world of international communications. It is, therefore,
essential, despite the difficulties encountered today, that Companies whose activity is largely dependent on
international commerce and therefore international communications continue to participate in the
development of MT/CAT systems. This is the only way to ensure that the new generation systems will be really
adapted to their requirements.
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END USERS' NEEDS

by
Thomas Schneider

Siemens AG
DI AP 341

D-8000 Munich 83

To assure international communication the introduction of machine translation systems is
unavoidable. To be of use in practical applications, however, a system must fulfill the-
criteria of operability defined by the end user. In this context, two different,
applications must be contrasted, namely automatic translation witrit',heaim, 'athering
information for internal applications on one hand and automatic translation wvie aim of
producing publications for external recipients on the other hand. In the first case,
throughputand coverage of the system lexicon are most important while preservation of
layout and format information are secondary. In the latter case, a much higher translation
quality is required to ensure user acceptance. To be effective in an office environment,
additional aspects become relevant: user interface, integration with other office systems,
efficient lexicon update and postediting tools. Necessary for all types of applications is
an intensive end user training and continuing support from specialist consultants.

In the light of the explosion of knowledge and the necessity to gather and exchange
information across national and linguistic boundaries, the introduction of machine
translation.has become inevitable. Human translators may feel threatened in.their job
security but such fear is usually caused by a misunderstanding of what a machine translation
system can and cannot do. A machine translation system, even the most powerful one available
today, will not replace a highly qualified human translator. There is no linguistic theory
in sight which would permit the complete and unambiguous analysis or generation of a single
natural language. In other words, a human revision of machine-translated.!exts will always
be necessary, and certain types of text will by definition be reserved for human
translation, namely any text in which nuances of style need to be preserved 6. in which the
meaning is hidden "between the lines". These types of text unsuitable for machine
translation include not only literary works but also political speeches and-quarterly
reports.

For the translation ol-texts conveying factual -information such as technical documentation,
scientific abstracts or fact sheets a machine translation system is a-powerful tool able to
increase a translator's productivity by several factors -provided the system is designed
with the translator's requirements in mind. To define-the needs of an end user we need to
differentiate-two possible applications, the use of machinetranslation to gather
information for-internal purposes on one hand, and the use of MT with the aim of producing
publications for external recipients.

Machine translation for information gathering If machine translation is used for purposes of
information- gathering it is likely that the textsto be translated come from various
heterogeneous sources and cover a wide range of'different topics. -For an MT system to
operate effectively it must contain a very large lexicon covering many-different subject
fields. However, one must keep in mind that it is by definition impossible to incorporate a
"complete" lexicon for all applications. The general vocabulary of a language like English
may, amount to perhaps 300 000 entries. The suin of the concepts in the various sublanguages,
e.g. in medicine, chemistry , data processing etc, by contrast is estimated to be in the
area of 30 to 50 million. The vocabularywithin specific subject fields increases much more
rapidly than that of the general language, and it would be a hopeless task to try and keep
up with the lexical change in all subject fields. So-even for purposes of information
gathering; a kind of specialization is necessary.

- - - - -
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When comparing the lexicon size of different machine translation systems one should not take
a vendor's figures at face value. The structure of a lexical entry may differ greatly from
one system to another. One possibility is to list all complete word forms as seperate
entries. For a language without major inflection.like English this might not be too
disadvantageous. For languages like German or French however such an approach would inflate
the lexicon by a factor of ten or more, without increasing text coverage at all. For the
German verb "bestehen" for example there wpuld have to be seventeen separate entries.

Another approach will carry separate entries for each word stem. The English verb "go" would
be listed under three entries, for "go", "went" and "gone". Again, this will inflate the
number of lexical entries. More modern systems will have just one entry per headword and
generate all inflected forms by reference to grammar rules or bit consulting morphological
tables. Anotheraspect-to be considered is the treatment of comp6und words. Some languages
such as German can form-new terms by linking existing words. In the majority of cases,
these compounds can be translated into English on the basis of the individual components. A
German term like "Plattenspeichersubsystem" will translate nicely as "disk storage
subsystem". Provided the machine translationsystem has'grammar rules which are able to
analyze such compounds, a lot of lexical entries are superfluous.

When dealing with large numbers of documents from heterogeneous-sources it would be
advantageous to automatically identify the subject field of the text. At present, no
machine translation system seems to have this feature. The same word of course will denote
entirely different concepts depending-on subject field and require a different translation.
A "trunk" may be a part of-a-car or a communication line, not to mention a suitcase-like
container or an elephant's proboscis. To ensure an adequate translation, the MT system
needs to be geared to the relevant subject field. If it cannot be done automatically the
human translator needs to set the "bias" manually.

If the documento.td be translated come from many different sources it is highly unlikely
that they all adhere to the same formatting conventions: It is-more probable that a variety
of usually incompatible editors and word processors are used, 'and that a fair percentage of
the texts may even be composed on paper. That greatly diminisheszthe chances of being able
to process the material in machine-readable form. For the application of machine
translation of suidry documents for purposes of information gathering, the installation of a
font reader should prove economicaL Having a staff of typists input the texts received is
not just expensive but introduces errois. Font readers, to be sure, are not perfect but
some of the newer models are able to handle a variety of fonts-and have "learning"
capability, i.e. the ability to adapt the recognition to specific features of the document.

One of the great problems in the production of multilingual documents is the need to
preserve the format of the original. That aspect is fortunately of less concern in
information gathering. It is usually sufficient t6 extract the relevant-text portions from
the document. Only in rare cases, such as the interpretationof flow charts-and tables, will
the page layout b.e of, sufficient interest to warrant its reformating. As a rule, a
translation of the running text will be enough of an aid for aspecialist to understand the
content of the document. Should the automatic'treatment of the document.€rove inadequate a
human revision or even a completdly ndi huran-translatlon might be added.

Collecting information from foreign-language sources involves several parameters. Usually a
very large amount oftext needs to be translated, and the rapid accessibility of the
information is of great importance. As the information-is usually utilized by specialists
who know the,,subject-fields well the stilistic quality of the-translation is of lesser
consideration. In practical terms this means for an end user that the machin6 translation
system has to be able to process a lot oftekt very rapidly.,If a thousand docuneints per day
need to be translated asophiticated MT system with superior translation quality but
insignificant tirbughput Would-be useless. However, aswas pointed out earlier, it would be
impossible to have a single translation system dealing*adequaely with'all types of text and
all subject fields simultaneously. Therefore it might be worth a consideration to run
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separatesystems-for different document types, and with this kind of specialization slower
systems may prove to be adequate in throughput.. Rough translations for the purpose of
information gathering do~notrequire the degreeof linguistic sophistication in the system
that is needed for texts to be published. Very often a local grammatical analysis, i.e.
one based on the analysis of phrases, may suffice. The sentence translated at the phrase
level might-make a human translator throw-up his arms in despair but the rough content might
still be understandable to an expert in the field of.the text. A note of caution should'be
added: a phrase level translation could in this context be adequate for an English text, or
for any other language that has a rigid word order. It would probably not work for languages,
in which phrase elements are not necessarily contiguous, e.g. -Gerriian.

The quality-of a translation cannot be measured inpercentage points. To define a quality
level which is acceptable in the area of information gathering is impossible. This-would
hinge on aspects suchas the type of source language, the familiarity with the subject
matter on the part of the reader and the degree of precision required. These factors may
vary greatly from one'application to another.

One should expect a machine translation system intended for the "quick and dirty"
translation of large volumes to run on main frames, perhaps with accessofror i various sites.
However, aside from the fact that general purpose mainframes are notoriously ill-suited for
the processing of natural languages, there is another factor to be considered. Wide
accessibility of the informationmay be intended in some cases. In other-environments, the:
information-may be classified and may need to be protected against illegal access. Such-
protection may be difficult if the translation systerrl-resides on a general purposelmainframe
which is widely accessible. The problem is compounded if the mainframe is integrated in a
network. A possible alternative would be a stand-alono machine translation system which
could more easily be protected and which could be-made radiation-free.

One of the goals in connection with machine translation for such purposes is the automatic
processing of the facts contained in the documents for storage in a data base. There are
currently several projecis under waywith this goal, e.g. at Siemens in Munich, but besides
some severe theoretical problems there is the enormous expense-of quantitative work load. No
quick solution-is to be expected here.

Machine translation for the production of publications If the gathering of information
requires primarily speed of throughput in the translation process; the use of machine
translation for the production of documents to be published for-an outside world demands a
complete package of solutionsto be viable.

First of all, it is usually a requirement that the target text be of high quality; in some
cases it is required that the translated text should not be recognizable as a translation.
This presupposes human revision of the machine translated text. 'No system, no matter how
sophisticated, could fulfill this requirement. This, however, is not to be misunderstood as
a naive notion-that all systems are created equal. For a machine translation system to be-
used effectively, the-human translators have to accept it as a tool, and one of the prime
requirements is high translation quality. If translators have to correct too large a
percentageof the translations proposed by the machine they-will view the system-as a burden
rather than an aid to productivity. And if the system is not acceptable to rthe translators
no gain will be realized. On the contrary, personnel problems might develop.

The achievement of high quality translations presupposes a thorough linguistic analysis. No
word level or phrase level analysis can provide the basis for a plausible interpretation of
a sentence; the minimum requirement is an analysis that takes all elements ofa-sentence
into consideration. Such-an approach maybe "expensive" in terms of computing-power but in
the area of natural language processing there is-no-choice. The many ambiguities in the
words of a sentence cannot be-resolved by rfiinimaiistic local analyses. Natural languages
are - contrary to the assumptions of the past - not finite systems, Therefore it is
important that an MT system-has a grammar which does not just list a finite set of legal
grammatical structures. Otherwise the next document, written in a slightly different style,
may turn out as unintelligible gibberish.
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Translation quality dependsto a large extent on the power of the grammar, but equally
important is the information containedin theJexicon. And here it is an indispensable
requirement that the translators working with the system have complete access to the
lexicon, to be able to enlarge-and adapt it.

No matter how large the lexicon-supplied by the vendor, therewill always be the necessity
to update it. Specific applications-in defined subject areasdemand the use of specific
terminologyusually not contained in general lexicons, and in industry very often
company-specific terminology takes precedence over more general terms. The lexicon of a
powerful machine translation system contains a-lot of grammatical information which is used
for the analysis or generation of a language in unison with the grammar rules. Updating the
lexicon does not just mean adding word pairs in two-languages, but adding morphological,
syntactic and semantic information. A system might need to6know that 'rely" is a verb, that
it occurs with the preposition "on", that its inflection is regular etc. Keying'in all this
information may be quite cumbersome if it is not supported by tools. In one commercially
available system, coding a new term takes a full-fledged linguist half an hour. Such figures
make a system excessively expensive. In another system (METAL) the coding of lexical entries
is supported by an integrated expert system so that newsubject fields can be added to the
system lexicon with minimal expense.

But not only the coding of lexical entries needs to be open to the end user. An acceptable
translation quality can only be achieved if thetranslation is geared to a specific subject
field. Most systems nowadays provide a framework for subject-specific lexicon modules so
that in the translation of a given text highest priority is given to the transfers contained
in the most specific module. -It is important, however, that an end user can not only fill
existing slots but that he can define the structure of lexicon modules himself. There is no
such a thing as the universal classification system, and a certain user in the field of
chemistry may have entirely different requirements for his lexicon structure than a user in
the field of civil engineering.

If machine translation is used to generate publishable documents the integration into an
office environment is of utmost importance. The best translation quality is wasted if there
is no smooth-running sequence of steps from the original to the target text. 'First of all,
the original-text needs to be imported from an external source into the machine translation
system. There have to be physical means fo, th!s task, floppy disk drives, tape units and
possibly ethernet connections to the word processing systems on which the originals are
composed. It is important that besides the text, all graphics and other non-linguistic
material are preserved' This is not a trivial task as we are still faced with a multitude
of imcompatible editors and word processors, all of which seem to encode graphic information
differently.

It would be uneconomical to manually extract the text portions to be translated. So there
has to be a set of programs to automatically indentify the translatable text portions and
separate them from the non-translatable material -which may~constitute more than 50 % of a
page. This information needs to be preserved so that it can be used to reconstitutethe
format and layout of the original page after the text has been translated and revised. As
it does not seem likely that such programs will work perfectly on all types of documents,
the end user must have the capability to override the automatic process and edit the various
intermediate versions.

In the early days of data processing the user had been expected to adjust to the formalisms
demanded by a system. Fortunately, some progress in this area has made the end user's life
easier., Most machine translation systems.nowadays offer a mehu-driven interface which is
easy to operate even by translators who are not knowledgeable in the field of data
processing. By clicking onpre-structured command lines, translators can,run the system
pcwithout endangering its integrity. As the revision of a machinetranslated text requires
different editing functions from those needed in general wordprocessing most systeis offer

-------
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specialized editors. Typical functions include global replace, transposition of words or
phrases etc, If a system is not an insular implementation of a machine translation system
but resides as an add-on module to standard hardware and software it can of course be used
for other purposes as well, an aspect which may figure in a cost/benefit analysis.

Machine translation systems are not self-explanatory. Even if end users are supplied with
adequate documentation they need intensive training by experts. It is not sufficient to be
shown the surface handling by a salesman. In order to understand the operation of the system
properly, users need to be shown the system structure, the interrelation between grammar and
lexicon. Only then will they be able to avoid costly errors in updating their lexicon. A
machine translation system.should not be a black box but a transparent tool for the
translator. As updating the lexicon is one of the major tasks for translators, a fair
amount of the training period should be spent on all aspects of lexicon work. The training
should not only stress the linguistic parts of lexical entries but should include an
analysis of the end user's subject areas and terminology structure as well. Finally it is
important that an end user is shown the methods of postediting a machine- translated text as
this differs from revising a "human" translation. Prototypical systems are usually not fit
for productive applications. End users need long-term support in the operation of their
system, both in hardware and software maintenance and in organizational and linguistic
consulting. As more progress is made in the field of linguistics it would be wise to choose
a system with a modular structure that can incorporate future developments be they
additional languages or more powerful linguistic components.
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ASPECTS OF MACHINE TRANSLATION IN THE
UNITED STATES AIR FORCE

Dale A. Bostad
Foreign Technology Division
United States Air Force

Machine translation is used in the USAF to translate tech-
nical literature in a wide variety of disciplines to support
studies that assess the capabilities and research of the Soviet
Union and other countries. Two types of machine translation are
used: partially-edited machine translation with hard-copy
printing of the text, and raw machine translation for rapid in-
formation scanning of material at a terminal.

A special software program is used for rapid post-editing
of texts. Potential trouble spots and ambiguities are inter-
cepted and corrections are made by post-editors.

Raw machine translation for gisting large volumes of infor-
mation has proven to be an effective tool for analysts and re-
searchers. Statistics indicate an ever-increasing use of
machine translation for rapid information scanning.

It is the purpose of this paper to describe the use of machine translation
in the USAF, to describe the product, and to indicate future developments in the
area of rapid information acquisition.

Machine translation is used by the USAF to support studies carried out by
scientific and technical researchers who need to stay abreast ot foreign devel-
opments in a wide variety of technical fields. Most of the translations pro-
duced come from open-source literature. A researcher has a broad base of
information at his disposal, including extracts, abstracts, cover-to-cover
translations of foreign journals produced by publishing houses, and other
studies in the field. Machine translations are simply another source of infor-
mation.

There are two general ways that machine translation is used in the USAF.
The first use is partially-edited machine translation where a trained linguist
massages or corrects the raw machine translation, bringing it to a higher degree
of accuracy and readability. The second one is the use of raw machine transla-
tion for information scanning. These two applications will be discussed in some
detail.

Partially-Edited Machine Translation

The standard product of the Directorate of Translations of the Foreign
Technology Division (FTD) is partially-edited machine translation. Between
50,000 and 60,000 pages of Russian text are translated each year by the US Air
Force Systran Russian system. This is a batch MVS system, often translating
10,000 sentences in 40 minutes (clock time). The system operates in both a
classified and an unclassified configuration; however, the majority of ransla-
tions are from open-source literature and they are translated on the unclassi-
fied system. These translations produced meet the standards of adequacy for the
users of the. product. Machine translation has gained wide acceptance by users
because it provides rapid turnaround of information and the translations are
technically accurate in a wide range of technical disciplines and- are readily
comprehensible to a subject-area specialist.

A partially-edited translation is produced by scrolling through the entire
translated text on a video-display terminal. However, only segments of the text
are actually post-edited. In fact, only about 20% of a given text is carefully
looked at. What is to be edited is determined by a software program called
EDITSYS. The functioning of this program-will be examined-in some detail.
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EDITSYS is a program called at the end of the translation procedure that
serves to direct the post-editing, i.e., tells the editor exactly what to look
at and edit. The program identifies trouble areas in the system that need re-
view and intercepts these conditions. As stated, large chunks of text go
through unscrutinized without editing. This means that we rely heavily on the
efficacy of the linguistic algorithms and our large dictionaries. To write a
program like EDITSYS one must have considerable knowledge about hhgt thes
and weaknesses of the system and the programming expertise to highlight the
weaknesses for review.

The program itself is a module that allows us to go in and test at the
bit/byte level the final analysis area of sentences. Virtually all of the lin-
guistic macros in the system can be used for testing. When a given test condi-
tion is met the program generates a full-width line of a certain character in
front of the condition, and this line is interspersed in the text and displayed
on the screen. As an editor scrolls through the translated text he halts when-
ever a flag line appears, and makes an editing decision. If no editing is re-
quired he continues on to the next flag; otherwise he corrects the error. Post-
editing is limited to the immediate environment around the flag. A skilled edi-
tor can edit 15-20 Russian pages an hour using this technique.

Flags are generated by EDITSYS to check the following situations:

1. Not-found words. All legitimate not-found words or words incor-
rectly input are flagged. True not-found words are now relatively rare, since
the dictionaries contains 200,000 entries.

2. Acronyms. All acronyms are checked to see if their expansions are
correct. Thousands of acronyms are expanded in the dictionaries, but those of
three characters or less require close scrutiny.

3. Rearrangement. Byte 144 indicating rearrangement is flagged. Ap-
proximately 20% of Russian sentences are rearranged with an accuracy rate of
90%. One sentence out of ten must be edited where words or phrases are moved
into incorrect slots.

4. contiguous slashed entries. There are several thousand slashed
entries in the Russian system, and when slashed words in English occur next to
each other smooth reading of the text is impeded. The most frequent occurrences
are adjective + adjective, adjective + noun, and noun + noun.

5. Spurious "good" terms. These are words that have been typed in-
correctly but which match up against the dictionary. Examples are BOLE instead
of BOLEYE, SOYA instead of SLOYA, and BIT" instead of BYT'.

6. Uncertainty code. Byte 57,04 is tested. This uncertainty code is
turned on in certain homograph routines at the point where the logic becomes
tenuous, there is no statistical evidence for one dictionary default over anoth-
er, and in fact resolution is a toss-up.

7. Problem words. There is a flag generated for certain problem
words (about 40 in number) which the system has not been able to resolve with
sufficient accuracy. This category is fluid; as routines or expressions are de-
veloped for these words they are no longer flagged. Of course, new conditions
or words also arise which require flagging.

&w Machine Translation

Three years ago the USAF developed a new application uZ its machine trans-
lation system which we call interactive machine translation. This system givesall users individual access to machine translation at their own terminals. It
is now available to users on approximately 1400 PC's within the Foreign Technol-
ogy Division. This is raw machine translation without the mediation of transla-
tors.

The system is designed so that a user can rapidly determine the signifi-
cance of the material he wants translated and weed out extraneous information.
It is best used for rapid translation of titles of 'books, tables of contents,
captions under tables and graphs, and individual sentences and paragraphs. How-
ever it can also effectively be used to translate complete short articles and to
get back a rapid translation instead of going through the sometimes time-con-
suming operation of routing translations through the formal bureaucracy. One
very effective use of the system is for gisting a large book, that is deter-
mining the significant parts of a book and then routing this material through
the normal translation procedures. For example if a user has a 350 page book,
the system might be used to determine that only Chapters 3, 7, and 12-15 are re-
ally pertinent to his research. Obviously, by using such a tool there can be
tremendous cost savings by not translating irrelevant material.
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Computer Environment of Interactive MT

The first thing that had to be done to develop interactive MT was to
reconfigure the Systran systems to run under IBM VM/CMS (Conversational Monitor
System) operating system. The seven-step traditional procedure was reduced to a
single step and the two IBM sorts were eliminated. In their place, random ac-
cess searching was used in main dictionary look-up. Random access lookup of
words is very efficient when processing shorter files. These were the changes
required as far as Systran was concerned.

The system was then loaded on an IBM mainframe on a Systran disk. When a
user is connected to the mainframe, all he need do is type in the command
SYSTRAN and he is automatically linked to the Systran disk on the mainframe.
The user has his own virtual machine running on the host. This means that he
commands nearly the equivalent computing power as if he had the full resources
of the mainframe at his disposal. Thus, on either the unclassified or classi-
fied system, all the user has to do is type in the command SYSTRAN at the CMS
prompt and he is ready to execute a translation session.

Interactive aT

The interactive menu was written by two FTD systems programmers using
VM/CMS and XEDIT and REXX macro languages. The primary consideration was to
make the menu simple to use and as short as possible, i.e., user-friendly. I
will briefly describe the menu and options available. After typing in SYSTRAN
the first panel appears, displaying

SYSTRAN

FTD's Interactive Language Translation System

on the screen. Specially defined function keys at the bottom of the screen then
direct the user to proceed to the next menu, or exit. All subsequent menus have
dedicated function keys, explained at the bottom of the screen, that quickly in-
dicate the options available at that point in the process.

In the next panel the languages to be translated are displayed; the next
panel offers a selection of 17 technical dictionaries that can be selected. The
next panel allows for the creation of a new file or editing of a previously-cre-
ated one. If, for example, a new file is to be created and the file name is
typed in, the Enter key is pressed and a blank file appears on the screen. A
press of F2 puts the user in the "Power-Typing" mode under XEDIT. Once a file
has been created a press of F0 sends the file to be translated. The words

PLEASE WAIT WHILE I TRANSLATE

are displayed in the upper left-hand corner of the screen. The translated En-
glish text will appear on the screen in approximately 20-30 seconds, depending
on the length of the file and activity on the main-frame.

If all words are translated without errors the translation will be dis-
played with the message

ALL WORDS WERE TRANSLATED.

If -there are untranslated words from the original file the message

NOT-FOUND WORDS EXIST

will appear on the screen. To find these words, the user presses F9 and the
not-found words are highlighted, in sequence, in the original input file by a
row of asterisks above and below the not-found word. Once a correction has been
made, a re-press of F9 brings up the next not-found word, and so on through the
file. After all corrections have been made the user is told that no more not-
found words exist, and to press ENTER to retranslate the file. The corrected
file is then re-translated, in approximately the same length of time.

This error-correction process is a unique and widely-used feature of the
menu. Both the input file and the translation file are permanently retained- on
disk and can be printed out on local printers.

Use 2f Interactive 111

As stated previously, the primary use of interactive MT is to provide rapid
translations of short items for information scanning. The system is used by an-
alysts and analyst assistants in a secure computer environment mode. Statistias
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have been kept on usage since the system became operational. The average number
of accesses per month over a two-year period are:

Russian 185 accesses, with peak
monthly use of approxi-
mately 625 accesses

German 27 accesses per month
French 25 accesses per month.

In addition to the primary use of the interactive system - a quick transla-
tion tool providing raw MT for information scanning by FTD analysts - the system
has several peripheral uses, which-will be briefly discussed.

1. The system is being made available to select Department of Defense
components, contractors who support FTD research activities, and other organiza-
tions involved in the analysis and assessment of worldwide technological devel-
opments. These remote users can gain access to the translation software on
FTD's mainframe using a modem and telephone lines. This application _s rela-
tively new, and no data currently exists on the extent of usage.

2. The interactive MT system is used as a spelling checker for cor-
recting typos in large files to be translated by the batch MVS MT system. The
rationale is very simple: the fewer mistyped words in a given text file, the
faster the not-founding procedure and the more accurate the parse. Although
Systran MT systems can tolerate a percentage of not-founds per page and the sys-
tem automatically analyzes the function of a not-found word or typo, the greater
the accuracy of the input text the better the MT results. We are now using the
correction feature of the interactive system to clean up typing mistakes in all
material that is to be sent through the batch MT system and then edited by
translators. For example, a local external contractor who keys in Cyrillic text
for FTD has dial-up access to FTD's mainframe. Once the text has been input it
is shipped to FTD's mainframe and translated via the interactive system. The
correction feature then highlights the typos, they are corrected, and the
cleaned-up file remains on disk to be accessed and later processed by the batch
system. It obviously takes more time to translate longer files through the in-
teractive system. A file for batch processing can be from five to 20 pages
long, and hence the clock time for running the file via the interactive system
may be 15 minutes. But this is merely computer time. The gains have been sig-
nificant in productivity by using the correction feature to produce files free
of all typing errors.

3. The interactive MT system under CMS has been downloaded to run on
various configurations of stand-alone IBM personal computers. To date the sys-
tems have successfully run on an IBM AT/370, an IBM AT/370 with an A74 processor
box, and the new PS-2 7437 IBM workstation. In this application exactly the
same menu is used as was described earlier. The potential use of stand-alone
computers is evident: for users in remote locations without access to an IBM
mainframe it is the perfect solution.

4. The interactive system, in the unclassified mode, is used within
the Directorate of Translations in several ways. First of all, it is used as a
quick diagnostic tool for developers of the system and lexicographers. But it
is also used for very rapid turnaround of short documents that sometimes seem to
get lost in the queue behind big books. Thus, one or two pages are input, a
hard copy of the document is edited by a translator, the changes are entered in-
to the English file, and the document is then printed and returned to the re-
quester very quickly. Finally, the interactive system is used by quality-
control personnel to translate omissions detected in larger translations when a
large document is being quality-controlled. Use of the interactive system In
the unclassified mode Is steadily increasing. Total accesses now average 274
per month, with peak accesses approaching 600 per month.

We are planning to develop two software additions to our MT systems in the
very near future which we believe wlll greatly inv'rease the effectiveness of MT
and its attractiveness to and use by end users.

The first thig we plan on doing. is to give the end user the capability of
creating his own dictionary. The dictionary will come in two forms! (1) a
customer-specific PC dictionary, and (2) a customeL-specific dictionary with,
topical glossaries, also PC-based. The first user-controlled dictionary allows
the user to supply his own 'terminology on a PC which will supplement the main
Systran dictionary with meanings and grammar codes for not-found words and re-
placement meanings for existing Systran dictionary entries. Individual words
and word expressions may be entered. The customer dictionary with topical glos-
saries is similar, but it. allows the capability of creating and modifying 16
specialty dictionaries in addition tQ the usual Systran technical glossaries.

The customer-specific dictionary, in both forms, is an override dictionary
to the Systran main dictionaries; it resides in a buffer and allows up to 5000
entries. The dictionary at no time is permanently merged into the main Systran
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dictionaries, and hence the integrity of the Systran dictionaries canr.ot be
jeopardized. Howeer, the user does have the ability to fully control the
translation of certain classes of words and phrases, and his modification deci-
sions - for good or bad - will be reflected in the translations his system pro-
duces. This is a powerful tool in the hands of end users that must be used with
foresight and care.

The customer-specific dictionary features a simplified and scaled-down ver-
sion of dictionary coding and has a user-friendly menu. Modification is limited
to adding new words and contiguous-word expressions, deletion of words, and mod-
ification of English meanings of existing words and expressions. Complex seman-
tics, the ability to set bits and bytes on, scanning, and if/or statements are
not allowed. The menu asks for rudimentary information about the source
word(s), including gender, part of speech, declension class, and animation. The
menu also queries information on number and declension in the target language.
The goal is rapid dictionary development and control by the user without bur-
dening him with the complexities of linguistics.

The customer-specific dictionary offers several distinct advantages to the
end user. First, it permits the user to control certain aspects of the MT pro-
cess, allowing 'him to become actively involved. There is much data confirming
that the reception of MT by translators or analysts is increased when the user
feels that he has some control over the translation process, that his correc-
tions can improve the system, and that he is not totally at the mercy of an im-
personal bl, k box. Moreover, the customer-specific dictionary is an efficient
way of reso.ving multimeaning or translation preference disputes among a wide
audience of users. Finally, if any particular user has classified terminology
that cannot bq entered into the general Systran dictionaries, he can retain
these terms in his user-controlled customer-specific dictionary.

We are also developing a post-processor for the finished machine-translated
English file, beginning with English translation produced by the Russian system.
The idea is to improve the readability of the final English file by automatical-
ly manipulating it to remove instances of awkward or ungrammatical usage that
make the translation difficult to read. In a limited sense it would be a
"translation of the translation," but would specifically address certain classes
of errors produced by machine translation. It would incorporate some of the
features of what are called grammar checkers; however, the errors would be cor-
rected automatically. Based on empirical generalizations made from a large cor-
pus of raw machine output a limited rule-based parser would be developed for
English and incorporated in a post-processor.

Initial considerations would be the use of articles in English, treatment
of noncopular sentences, animate/inanimate pronoun resolution, and rules to re-
solve certain slashed entries (vse = all/entire). An example of the lafter is
that in English one can say "all the boys" but one cannot say "entire the boys,"
or one can say "the entire group" but not "all the group." Although these is
sues are dealt with by the current MT software, the coding and linguistic soft-
ware has become so complex that it seems easier to deal with certain classes of
readability problems from a new perspective - the machine-translated English
file. The goal is to write a limited English parser that will produce results
without investing a great deal of money in the development. We believe this
goal is attainable.

Machine translation has undergone a long evolutionary development at FTD
extending over more than 20 years. The Russian system, e.g., has consistently
provided fast-turnaround, economical, and usable translations that have met user
requirements. Specialty dictionaries that provide consistency of technical
translations have been continuously developed and updated over the years. New
language pairs have been added. The recent development of offering machine
translation directly to the user-analyst has dramatically broadened the scope
and acceptance of machine translation. The use of rapid raw-machine translation
for obtaining the essential information content of short texts is becoming J
and more important. This seems to be the solution to dealing with the informa-
tion explosion we are now witnessing. Finally, giving the end user local con-
trol over certain types of dictionary development on his own PC will, we
believe, foster greater interest and use of the interactive system for rapid in-
formation acquisition.

-
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STATE OF THE ART IN WEST GERMANY

by
Thomas Schneider

Siemens AG
DI AP 341

D-8000 Munich 83

In Europe, research and development in the field of machine translation has been boosted by
the EEC's EUROTRA program. However, operative systems are usually based on older
technologies, as in SYSTRAN or LOGOS. In recent years, the METAL system designed by
Siemens has proved its applicability. As it exemplies the state of the art it is described
in detail. METAL-is a modular system with recursive grammars and non-sequential processing.
It contains hierarchically structured lexicon modules to facilitate subject-specific
translation. The end-user is provided with powerful tools to update his own lexicon. METAL
is integrated'into a chain of automated processes from the acquisition of the source text
to the production of a camera-ready versionof the target text. User experiences show a
marked productivity gain and a reduction of turn-around time.

In 1966, the ALPAC report ended American government funding for the development of
operative machine translation systems, citing the various project failures and pointing out
that all the millions of dollars of support had not been able to establish a single
operative system. Unfortunately, the positive suggestion to invest more money into
theoretical basic research for machine translation was overlooked and most American
projects were cancelled. European researchers were a bit less affected by the ALPAC report
since they had not received large amounts of government funding anyway and were not under
the pressure to produce large operative systems. Research in Europe centered mainly in
Grenoble where under the direction of Bernard Vauquois GETA was established, and at the
University 6f Saarbr}cken which eventually received funding from the-German government for
the development of the SUSY system. As with most university projects, it was not to be
expected that commercially viable and robust-systems would be designed, Lack of long-term
financial support and personnel turnover were one of the reasons, the lack of adequate
hardware for such applications as well as an insufficient linguistic basis were another.
In retrospect it is somewhat strange that multilingual Europe had not been more active in
the field of machine tianslation. The first commercially available system was Systran,
designed in the USA, followed by Logos, also designed in the USA. Both systems are
available in Europe. Systran is offered in France via Minitel through Gachot S.A., and the
Logos system is marketed as a software package on IBM mainframes. Other-companies such as
Weidner (also US -based) did not survive the extremely high investment necessary to come up
with a marketable and viable product.

Since then, the further integration of the European Community has sharply increased the
need f6roperative machine translation. Concurrently, the field of Computational
Linguistics has finally established itself at various universities, from Leuven to
Manchesster, Bergen to Nancy and Stuttgart, to name just a few. In other words, thebase for
linguistic work towards-the elusive goal of high quality machine translation has'been
broadened considerably. The EUROTRA project sponsored by the European Community may not
result in an operative system irutife near futu,"4, 1lt;nevrthiF4ess has done a lot to
promote research in the field:of C6niat , evdn-machine translation in
particular. Certainly, the Eur~peah pub l&:' u, w v'of the problems imposed
b tilinguality. As all national languages othi}rnrnb'., -. ,iries areconsidered
equal, a vast amount of documents must be.trarisA,d to .,id'fr'T several languages.
Already the European Parliament is spending more than half:,,? igbudget on translation.
Outside of public administration, industry is'equally affected.
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Costs for research and develoomentare soirallina. At the same time, the life expectancy of
a newly developed technology is decreasing. At the beginning of the century, a new.
technology could be expected t last for about five decades before being superseded by the
next generation. By now a new technology'may be obsolete in less than five years, and the
innovation cycles are getting.shorter still. In addition, our, technology is changin), away
from self-explanatory implements towards more and more complex products. "-he concrete and
tangible objects of the past did not require extensive documentation since information
about function and operation of the device could safely be assumed to be within the "world
knowledge" of the user. However, with the advent of miniaturization of device.s and a
gradual shift towards abstract implementations of problem-solving tools and procedures like
software, the user is no longer in a position to comprehend the workings of such a
sophisticated system without explicit and detailed documentation.

This combination of ever shorter innovation cycles and an increasing amount of
documentation per product leads to a veritable explosion of the volume of documentation in
the industrial sector. The tremendous costs for research and-development can onlybe
recovered if larger markets are found, i.e. if export of a product can augment sales in
the home market. This however necessitates the translation of the relevant documentation.
Even within Europe.there is no lingua franca which would be understood by all. Experiences
show that among Europeans the presumed competence in a foreign language is usually
overestimated. There are very few enginoers who are able to understand a complex
foreign-language description of a complex system with the degree of precision required for
the error-free operation or even further development of such a system. The same holds true
for theexchange of scientific research results. Unavailability of such results on account
of language barriers can lead to the unnecessary duplication of effort or to costly errors.

Contrary to public belief, there is a noticeable shortage of technical translators which
causes great concern in the industrial sector. To give an example: the complete
documentation for a public switching system may amount to more than 100 000 pages. As on
the average technical translators produce about 1000 pages per year, the task of
translating this single set of documentation requires about 100 man years. Any company
wouldbe-hard pressed to find sufficient qualified personnel, and even if twenty
specialists could be found there would be a delay of five years between delivery of the
physical product and its operation. Such delays can easily lead to the loss of markets.
Therefore, besides the European Communities it is mainly.in large businesses that the topic
of machine translation has been addressed. Philips in the Netherlands is developing a
prototype named Rosetta using isomorphic grammars, and the Dutch software firm BSO is
working on a system named DLT which attempts translation via an interlingua based on
Esperanto. Within.Germany, the most headway has been made with the METAL system. As it
exemplifies the state of the art it will be described in detail.

Siemens became involved in the area of machine translation in the late seventies.
Experiments with commercially available systems proved less than successful so a decision
was made to start a research and development project with the goal of building an operative
machine translation system to increase the productivity of the in-house translators and
reduce turn-around time. In 1978 Siemens entered into a Cooperative-agreement with the
University of Texas at Austin. The Linguistics Research Center at UT was in the fortunate
position of having been able to devote many years of research to contrastive and
computational linguistics, without being forced to satisfy investors by marketing systems.
prematurely. The Center's work was conducted under the title of "METAL", and even though
the present systerm bears no resemblanceto the early versions the name-has been retained. A
first prototype wastested in 1979. The large program writt6n in FORTRAN was loaded into
the largest mainframe available at the university; all other u'sers had to leave the system.
In the experiment, one short sentence was to be translated fromGerman to English, and only
the pertinent lexicon was loaded. Still the system labored and labored untIl finally a
translation appeared.- after more than three hours] On one hand, the experiment proved
that the linguistic approach in 'METAL might work,-on theother hand'it showed quite clearly
that an operative machine translation system needed to be designed and implemented in a
different manner.
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Hardware:
By now, the linguistic component of METAL is written in CommonLisp, the other functions
such as the text processing component-are written in C. The system is implemented on a
hardware package consisting of several translator workstations and a dedicated LISP machine
running as a server in the background. The hardwarelconfiguration looks as-follows:

~Maxtor
Winchester

SYMBLICS190MB'xZ

3610 A3 - o Cartridge Tape

17" Sit.map Display' 900 x 1100 Pixels

Ethernet DFU

TCP/IP SIEMENS BS2000
IBM SNA

SIEMENJS Winchester
300 MB

4MB Floppy disk

SIEMENS 9022

Symbolics LISP machines are small enough for an office environment but very powerful. The
translation throughput with METAL is about200 pages per day. That is far more than a
single translator could ever postedit. As the LISP machine is a single-user system it is
linked via Ethernet to a multi-user translator workstation running under SINIX. From these
terminals, translation jobs are started and all the tasks of deformatting and reformatting
and postediting are handled. The translation process running in batch in the background
is detached from other processi rg steps and does not interfere with any of the tasks at the
translator's terminal. The SINIXystem also provides the interface to other office
systems, e.g. the Siemens or IBM office environment. For reasons of lexicon integrity and
uniformity of terminology, the functions of lexicon modification and structuring reside
centrally on the LISP machine. This physically supports an organization where lexicon
maintenance is performed centrally for an installation and ensures that responsibility for
the lexicon remains with the terminologist in charge, without - possibly anonymous -
interference.

SINIX is the UNIX from Siemens.
UNIX is a registered trademark of AT&T.
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System Structure
From the outset, METAL was built in a highly modular way so as to permit the inclusion of-
new elements.or the modification of existing elements without major ill effect on the other
components. There is a language-independent core system to which language-specific modules
for analysis, transfer and synthesis areadded. The analysis module of a given language is
designed in such a way that it can be used as the basis for transfer to various target
languages without any modification. This decreases development time and expense for new
language pairs. Furthermore, the "open" system structure also makes METAL an adequate
basis for future applications in semantic content analysis information retrieval or as a
natural-language front-end for expert systems or databases. Its first application,
however, is machine translation.

Grammar
As there is at present no linguistic theory available that would describe even asingle
language unambiguously and completely a somewhat eclectic approach has to be chosen in the
grammar. METAL employs a transfer system rather than an interlingua. It seemed that to
define a meta-language incorporating all possible features of many languages would not only
be an endless task but rather fruitless as well. Such a system would soon become
unmanageable and perhaps collapse under its own weight. If on the other hand the
intermediate meta-language were reduced to a manageable level of abstraction then too much
surface information necessary for a faithful translation would be lost. Abstract formulae
describing a text may be adequate for a rough paraphrase but not for translation with the
aim of publishing the target document. Tests with several European languages have shown
that at least between these related languages a transfer system is adequate. METAL uses
basically phrase-structure rules which are augmented by tests on the constituents, their
interaction and various other constraints. In contrast to other systems, the rules are
recursively applied so that their number can be kept low. To illustrate the advantages of a
recursive system let us take the following (simplified) sample rules:

-rule1 :S -NP VP
2: NP - DET ADJ N
3: ADJ- ADJ ADJ
4,: ADJ- ADV ADJ

Rule 1 says that a sentence may consist of a noun phrase (NP) and a verb phrase (VP), rule
2 that a noun phrase may consist of-a determiner (DET), an adjective (ADJ) and a noun (N).
Rules 3 and 4 on the other hand statethat an adjective may consist of two adjectives, or
of an adverb (ADV) and an adjective respectively (of course, all constraints and tests have
been left out in our sample rules).
Now take the following sentences:

a. The.old car runs.

Two rules, 1 -and 2, would be necessary to interpret the surface structure as a sentence.

b. The very old car runs.

Here, rules 1, 2 and 4 would lead to a sentence analysis.

c. The-rusty old car runs.

Rules 1,2 and 3 interpret the structure to be a sentence. According to rule 3, the two
adjectives "rusty" and "old" are interpreted as one adjective fo& analysis in rule 2. If
we continue to apply rules 3 and 4 to a given surface structure we can reach an
interpretation of very complex structures, even of something admittedly contrived like:

d. The very rusty shabby. slightly dented comfortable old car runs.
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Imagine having to construct rules like NP - DET ADVADJ ADJ ADV ADJ ADJ ADJzN to analyze a
trivial sentence like this... A conventional machine translation system usually triesto
account for every possible surface structure with a separate rule. This approachoassumes
(falsely) that a natural language is a finite system and that a sufficiently large set of
individual syntax-rules would eventually cover all cases.. Aside from the fact that for
free word order languages this is intrinsically impossible, managing tens of thousands of
individual rules is very difficult. METAL at present uses no more'than 600 grammar rules
but is nevertheless able to deal with sentence structures it has never encountered before.
On account of its recursive structure, the grammar does not need to state explicitly that a
certain sequence of constituents is grammatically legal and may be ilterpreted as a unit.
The grammar rules in METAL will generate legal structures from their base components. In
other words, the METAL grammar is an "open" system whose coverage extends far beyond the
explicitly stated rule content.

The grammar rules are indexed to make processing more efficient and also to allow the
partial use of the grammar rules for e.g. "quick and dirty" translation-fo" purposes of
information gathering. The most commonly applied rules, e.g. those for word level
morphology and for frequently occurring basic structures, are defined as the most basic
level. Higher level rules deal with more complex or even ungrammatical structures. If a
given surface structure can be analyzed using lower-level rules then the morecomplex and
less likely rules are disregarded, which saves processing time. If no interpretation is
possible with the lower level rules then incrementally higher levels of rules are added to
the lower level rules, and again an interpretation is attempted. If for the purpose of a
rough translation only the lower three levels of-rules are invoked the t'anslation result
will not be as good but perhaps still quite adequate for some applications, and processing
will be faster.

A second principle distinguishes METAL from older systems: linguistic parallel processing.
Of course, it is impossible to translate at the word level. Not only may single words
denote different concepts, as e.g. a "ball" may refer to a formal dance or a round object
used in sports. Much more problematic is the fact that a word may reflect one of several
different word classes,-each with a different syntactic function in the sentence. The
English word "back" tor example can be:

noun: His back hurts
adjective: The back issue of Punch...
adverb: Meanwhile, back at the ranch...
verb particle: The boss paid him back
verb stem: His colleagues back him up.

A decision about the function of "back' within the sentence cannot be made at the word
level.However, even at the phrase level'there would be problems. "Eating ice cream" may
be considered a contiguous phrase, as in:

Eating ice cream can be pleasurable.

In a different context, however, the same surface string would not constitute
a syntactic unit, as in:

Children eating ice cream can make a mess.

Foratcor.. interpretation it is indispensable to analyze the complete sentence. This is
esp' al when dealing with-free word order languages such'as German, where one
elK .e verb may occur in a position quite distant from the other (separable
pr,... ,.tok example). In METAL, all possible interpretations of all elemonts in a
sentence are written in a chart. The parser builds structures, utilizing the grammar rules
and information contained in the lexicon. These structures are weighted based on
probabilities and compared. Only when an interpretation spanning the whole sentence and
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accounting plausibly for all elements is reached, is the transfer to the target language
attempted.]ln other words,, no decision about the function of a sentence element-is made
until all other elements havebeen considered as well, This is computationally-expensive
but seems to,be the only way to treat a natural language with all its ambiguities. If no
interpretation spanning the whole sentence can be found the system invokes a fail-soft
mechanism and delivers a translation of the individual phrases it had been able to
interpret. In some language combinations the output may still be grammatically correct.
In other cases, the posteditor has to correct the output. At the end of the analysis
phase, the sentence is depicted as a tree structure. Behind each of the nodes-is an
extensive set of grammatical and lexical information:
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In the transfer phase, this tree structure is transformed into a normalized tree structure
appropriate to the target language:
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Out of this tree structure, the target sentence is generated.

Ley con

No machine translation system can operate without an adequate lexicon. But the
overall number of entries in a system dictionary is not a relevant criterion-for a
qualitative assessment or for a legitimate comparison of different systems. For one thing,
the internal structure of an entry may differ.Perhaps all stems or even all tokens of a
word are listed separately in the dictionary, or by contrast all forms may be subsumed
under-a single entry, with internal pointers to tables andrules so that full forms can be
generated. METAL employs the latter structure.

Secondly, it makes a difference whether a system relieson one unidirectional dictionary,
with a direct link between one source language word and one target language word, or
whether multiple dictionaries are used. METAL operates on both monolingual lexicons and a
transfer lexicon. The monolingual lexicons contain morphological; syntactic and semantic
information needed-forthe analysis and/or generation of a language. The transfer lexicon
provides a link from the source language to the target'language, indicating under which
conditions, in-which cor ixtual environment and in which subject field a source language
entry should point to a ecific target language entry. As an aexample, the German verb"zerlegen" would be trarJated into English as "alnalyze" if the direct object has-the
canonical form "Satz" (sentence). It wou1 be transferred as "dissect" if the direct object
has the semantic type 'human' or 'anJmate' but it would be translated as "disassemble" if
the direct object is concrete.
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The advantages of such a lexicon structure as used in METAL are obvious. The extensive
grammatical information contained in the monolingual dictionades needs to be carried only
once, even if many different entries in one of the languages correspond to the same entry
in the other language. The transfers of the English verb "take" for example may fill
several pages of a book. If each transfer entry were to contain all the morphological and
syntactic information for "take" as well, the system dictionary would be inflated
excessively. Not only would this waste storage space but it would also require superfluous
codinqi efforts. Moreover, if monolinqual and transfer lexicons are kept separate, the
monolingual entries can be used in other language combinations without modifications.

Another aspect of a lexicon to be considered is the organization of its terminological
content. In most European languages, the set of the most frequent 5000 words makes up
approximatelyg90 % of any given text (on the average). Beyond this limited set, the point
of diminishing returns is soon reached. Increasing an uindifferentiated general lexicon to
more than 100 000 words, for example, would not increase text coverage significantly. On
the contrary, many unpleasant ambiguities would be introduced which can be avoided in a
modular structure.

The METALIexicon is organized as follows: There are modules forfunction words (FW) like
prepositions, determiners and conjunctions, for general vocabulary (GV) and for common
technical vocabulary (CTV) organized in a tiered hierarchy. From the next level down, each
end-user can define and structure his own modules and tailor them to his specific
application. For in-house applications in Siemens, there are for example modules like Data
Processing (DP)-with sbm6dules Software (SW), Hardware-(HW) etc. Furthermore, it is
possible to define transfers'on the basis of a specific customer, a specific product or a
specific target country. Thus a text translated into British English will show "lorry"
instead of "truck" for the USA, and a text intended for Spain will automatically have
"ordenador" instead of the Colombian "computadora". The-METAL lexicon structure can be
visualizedlike this (simplified):
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HW SW CTEL

Before a translation run is started, the modules appropriate to the subject area of the
text are defined. If the syntactic and semantic criteria for the selection of a lexicon
entry are met and there are several candidates for transfer, then the one tagged for the
subject area of the text or tagged for a hierarchically closer module is-chosen. This
assures that highest priority is assigned to subject-specific transfers.

The main source for the required terminology for new subject fields is TEAM, the
multi-lingual terminology database operated by Siemens which at present contains
approximately three million records in up to eight languages. An interface between TEAM and
METAL facilitates the installation of new lexicon modules.

, External users update their own lexicons with the aid of-the so-called INTERCODER, an
integrated expert system. It guesses at the morphological and syntactic behavior of new
lexicon entries and proposes the necessary coding; the missing pieces of information are
inferred from a set of rules and partial information already contained in the lexicon. The
INTERCODER has proven its usefulness in reducing coding time by a factor of ten. While it
is not recommended to alter function word'entries (they are too closely linked to the
grammar) a translator may code all other word classes including verbs. Even though the
grammar rules are not accessible to an end-user, the transfer lexicon permits significant
syntactic transformations. On top of being able to specify transfers on the basis of the
instantiation of frames, the presence of arguments of a certain semantic type or a specific
canonical form, the user can influence the target structure considerably. Source language
active structures may be turned into impersonal constructions, roles of arguments can be
changed, complements can be converted, elements can be added or deleted etc. Great care has
been taken in the design ofthe user interface so as not to overburden a translator with
linguistic detail.

Office Environment
An operative productive system needs to do more than simply translate individual sentences
entered from the keyboard. Most of the texts which have tobe translated quickly and are of
great volume such as e.g. technical documentation are heavily formatted. In-some-texts
more than half of the characters on a page may be non-translatable material, notably flow
charts, diagrams, tables and various control characters for format and layout. It would be
highly uneconomical to manually extract the text portions to be translated and afterwards
manually re-input them. That would-not only be expensive but it would also invite errors
in the additional reformatting tasks. Therefore, METAL has been integrated into a chain of
processes, from text acquisition via automatic deformattingand translation to automatic
reformatting procedures. A translation run usually goes through the following steps:
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SINIX System

* Text transfer via data link or
Text Acquisition input facilities

(floppy disk, magnetic tape, page~reader

- Separation of language and
DmattinPrograms format data

. Processing of special formats
l (diagrams, tables)

Al System /

Pre-analysis Programs Determination of words to be

added to system dictionary

Dictionary Programs The INTERCODER- an interactive
expert system

Translation Programs Translation
Analysis

- Transfer
- Synthesis

Reformatting Merging of language and format
Programs Postediting data

Postediting Reformatting Revision of translation
Programs

* Word processing system
Text Output * Printer output

Typesetting

A text is usually received in machine-,eadable form, by file transfer, floppy system check
the pages for tables, graphs etc and mark them. They identify the text portions to be
translated and generate amask of the page. The individual translation units, usually
sentences but in the case of-headlines or-table entries also single words or phrases, are
automatically recognized, numbered consecutively and extracted from the page mask. They are
written into a text file and transferred to the LISP machine for translation. After
translation, thefile containing the target language text units is returned to the SINIX
system for post-editing. Here, the translators can choose whether they want to postedit an
interlinear version which groups single source language/target language units sentence by
sentence, or work on two windows with suurco and target text, or whether they prefer a
target language output that has already been reformatted. In the former cases, the
posteditors would start the reformatting program after having made their corrections. At
the end, the target language text is available with all the formatting information and with
the same layout as the original.
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- Before a text is translated, it is advisable to run a comparison of text and-system
lexicon. As linguistic processing is based not only on grammar rules but also on
information contained in the lexical entries, sentences in which several words are unknown
to the system are difficult to analyze, and the translation is likely to be inferior.
Therefore missing words should be added to.the lexicon. In j"?..-AL, the comparison of
lexicon and text produces several files. One is a list of unr;n6wn words, each listed with
its location and context so that transfers-are more easily found. This listwill actually
also show faulty orthography so that the program can be used as a spelling checker as well.
The second output is a list of compound words which were not found in the system lexicon
but for which atranslation is proposed on the basis of the individual components. Here
the translator is called on to make sure that the proposed-translations are appropriate to
the subject area. The third output is a text-basediglossary, listing source term and
proposed translation. This may be used to review subject area adequacy of the lexical
entries, it is also useful if, in a-large document, onelportion is to be translated by the
machine translation system and the initial pages ate written in a style which makes them
unsuitable for machine translation. In such a case, the human translators can be given a
glossary of exactly the terms contained in the pages to be translated so that they don't
have to wade through mounds of subject-area listings. This will ensure that the same
terminology will be used throughout the whole document.

Quality and User Experiences
The state of the art in computational linguistics doesnot permit the perfect translation
of random texts. Therefore, if a text is translated not simply for the purpose of getting a
rough idea of the content but with the aim of publication, postediting by a human
translator will remin a necessity. Even if a system is tuned for specific subject areas
there are still sufficient problems in linguistic analysis, especially if the meaning to be
conveyed is hidden "between the lines". One should not attempt to measure the"correctness" of machine translation in percentage points. Just as with human translation,
there is-not necessarily a single solution. The quality of a translation does not hinge on
the quality of the translation system alone but is equally dependent on the quality of the
source text. -Inputting garbage will not produce poetry. One also needs to consider the
intended purpose of the text, -expectations of the readers and even the stylistic
preferences of the post-editor.

The quality of a machine translation system can only be judged in regard to-the questions
if translators working with the system have been able to increase their productivity and
decrease turn-around time. One prerequisite of course is the willingness of trrrnslators to
use the system in their daily work, and that presupposes not only a fairly high level of
translation quality but ease of operationaswell.

Machine translation is a recently -volved technology and is as such vulnerable in its
status. A new technology can easily be proven inadequate or even useless if the intended
recipient refuses to. accept such-a system-or insists on applying it in unsuitable ways.

Therefore the introduction of a machine translation system into an existing organization,
be it a large industrial company or a translation bureau, requires several steps. First of
all, end-users must have a clear picture of what can be expected from an MT system and what
is beyond the scope of today's technology. Inappropriate use will only lead to
frustration.

Once the conditions for the installation of a system have been assessed, i.e. translation
volume, suitable types of text, hardware environment, and a positive decision has been
reached, the organizational-setup needs to be discussed. Froni which sources does the
translator receive the original texts? Is there a possibility to influence-the style of
the:original, to impose certain guidelines in regard to complexity of Verbal expressions?
And can-the-c.ustomers be persuaded to use standardized formatting and layout routines so
that the tasks of deformatting and-reformatting can be simplified?
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Translators using machine translation systems need an introductorytraining. It should
focus on a general introduction to the system's structure and the tools it provides.
Equally important is a first training in the different work techniques that such a system
requires. Provided that thereader of a target document is not concerned with intricacies
of style, the post-editing phase of a machine output can focus on changing this output to
an acceptable version-with the least effort. Certainly, a given version could be rewritten
in various ways, sometimes with a gain in quality but sometimes also with simply an
idiosyncratic change of style without improvement of quality.

Postediting-machine output is different-from revising a "human" translation. While the
machine will make "severe" errors in syntax, e.g. in prepositional phrase attachment, or
semantics in ambiguous structures, a human translator will make fewer but random and less
predictable errors. Usually; it takes a translator several weeks of practical work with an
MT system to be able to anticipate.the common errors perpetrated by the system and look for
them. Experiences with more than a dozen METALinstallations have been quite positive and
can be summarized as follows:

Translators as well as upper management have to understand that a machine translationsystem is not a substitute for a highly qualified translator but no, more and no less than a
-powerful tool.

For the use of METAL, an initial training period of one week has been sufficient A second
week of trainingafter a few months answers questions which have arisen during the actual
productive application. After that, consultation on a case by case basis seems adequate.

During the first few months of operation, the translators' productivity will actually
decrease. There is-the initial overhead of bringing the lexicon up to a level where it
covers most of the specific textsto be handled: Also, translators have to get used to the
different work technique and acquire skills in lexicon building and system administration.

After this initial learning phase, which may vary from a few months to more than a year,
users have reported considerable gains in productivity and a decrease in turn-around time.
It appears that under favorable conditions a productivity gain of a factor 2 to 3 is a
realistic goal. In addition to the benefits derived from increased productivity, the
consistency of terminology throughout alldocuments has been viewed as a qualitative
improvement of the target text which could not have been achieved with "human" translation.

METAL is now available as a product. Development will continue to integrate additional
language pairs and to streamline the interface to various office environments. Further
research will focus on add-on semantic components and linking METAL to data bases, expert
systems and teaching/learning systems. Even if the state of the art does not permit the
ideal solution in the area of natural language processing it seems that systems such as
METAL can-contribute decisively to an improvement of multilingual communication.
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situation d'in~gatit6, ce qui engendre
malentendus et frustrations. C'est
ntanmoins une manitre -de renforcer LeSynthese des soLutions propostes aux lien entre peuples amis ou cousins.utiLisateurs COt~s angl-ais, on a en m~moirO Les remarques
r~centes du prince de Gattes qui deplore La

Albert YANEZ derive de la tangue anglaise, un certain
ConseiLter du Directeur Laxisme qui se rtpand dans son usage. Met
Centre do Documentation do L'Armement francophonie on ressent La n~cessite d'une
26, Bd. Victor, cortaine vigiLance (Comit6 InternationaL
75996, Paris-Armtes. de Ia Langue Fran~aise(CILF) ..
France,

Solution N*2: Recherchor un intorLangage
comme La Langue artificiette pr~coniste parResume: LlInternationaL Auxiliary Language
Association (tLdments tinguistiques communsLlutiLisateur potentiet de ta TAO, aux tanguos romanos et A L'anglais) ou uno

clest-A-dire chacun d'entre nous, et pLus Lingua franca univorsolle comme Ll'sp~ranto
encore celui dont Le metier est de du Or. Zamenhof. SoLutiong utopiques,
traduire, dolt pouvoir connaltre, atteindre rappettes n~anmoins ici pour momoiro.
et utiliser La sol'ition La plus adaptde a
son cas particuLier afin de reduire
L'obstacLe tinguistique qu'iL roncontre A Solution-N 3: Encourager et faciLiter
son niveau pour communiquer au-deta du !l'oetude des tangues, rendre Les gons
ghetto de sa propre tangue. poLygLottos. Chest sans aucun doute uno

bonne chose mais en soi insuffisanto. onOn trouvera donc dans cotto synthese une croit connaitre une langue 6trang~re aLors
enumeration de sotutions constituant des qulon nWen connait que Les rudiments, et le
recours possibles et allant du dictionnaire probL~me demeure quand on es1 plac6 dans un
ou do La banque do donnees terminologiques cadre do communication profossionnelte dans
jusqu'A des logiciels do gostion une Langue non vornacutaire. It nlemptche
lexicographique ou d'analyso do toxte ou quo nombre do pays, dont la France,
d'aide A La traduction, 6tant entondu quo pourraient utilomont atlLor plus Loin dans
d-ans tous Los cas L'utiLisatour aura 6 Llensoignomont des languos, notammont chez
apporter un concours. Los rdsultats seront Les ingenieurs. It so trouve qu'aujourd'hui
tant~t directemont utilisablos, tantat do nombreux outits existent pour facititor
frustros, do sorto quo, solon 1e cas, on Cot onsoignomont des 1e stade de La petite
pourra slen contontor ou bion on aura - cote, par oxompte CO-TEL, ou
faire appol A une autro assistance, celLo L'onsoignomont assistt par ordinatour
d~un traductour ou dlun r~viseur humain. s'appuyant sur 10 minitol et Le disque

En attendant 1e systdme parfait ot idtat compact.
do domain, qui pour longtemps encore
rostora on Laboratoiro, it nWoxiste pas Solution N- 4: Faciliter l'acc~s aux
dlautre issue quo d'6tabLir un pont, uno dictionnairos 6' ctroniques et banques do
coop~rat-ion 6troite ontro conceptours ou donnees et autros outits terminoLogiques.
vendours do syst~mes dlune part et
utilisateurs dlautre part. Clest de cotte La pLupart des dictionnaires mono ou
cooperation qu'6mergerant Les solutions. muLtilingues de bon renom et d'usage
Elles no sont pas offortos: it faut Loes courant sont num~rists et accossibLes on
construire. Ligno ou sur microordinateur A partir d'un

C~os pouquo, audolAdosprodits disque compact, par exompte
Cles porqui, a-de4 ds 'poduts* Colins-on-tine, distribut par Softissimo

(outits ou syst~mes) presents Sur toe (France), Robert, Hachette, Neow Oxford
march6 do l'industrie do La Langue ot de English Dictionary (NOEO), Atrospatiale. It
ta TAO on particulior, on met l'accent Sur en ost do m~me des banques do donn~os
des aspects socio-poLitico-6conomiques vqui t erminoLo0giques:
sont Loin d'Otre n~gLigeabtes si Llon vout
attoi.4re do vraios sotutions, clest-A-dire - Eurodicautom, Sur serveur Echo, contonant
une sit iition o0 L'introduction do ce s de S containes do miLLiers de termes et
outils it do La TAO dovient facteur do p hrases do contexte et des dizaines do
productivit6, d'ouvorture et de prog r 6S. Or mitliers d'abbr~viations,
cotte situation a ddjA 6t6 atteinte par
certains utiLisateurs qui ont su faire un -Normatorm, contenant 100000 termes
pas pour ouvrir La voie dans LaquoLte fran~ais et angLais extraits des normes
d'autres peuvent aussi slongager, souls ou fran~atses- et internationatos et des toxtos
on concortation. r~gLementaires,

0000000 -Torodok, sur Oisque compact, donnant acc~s
a 225000 tormes avoc definitions, en huit
Langues, et regroupant Sept banques do

1. Examen des solutions 6ventuelles. donn~os terminotogiques,

Solution N' 1: pousser en avant sa propre -Termium, convu d'abord pour verifier et
tangue. Cette soLutio n n' apporte pas La normalisor La terminologie dans Los deux
r~ponso. D'abord parce quletLe rconduit A Langues du Canada, mais 6galornent comme
torinfe A La degradation tente mais certaine syst~me d'aide aux traducteurs,
do cotte Langue, qui no s'appuio plus sur
Llidentit6 cuttt~reLte d'un-memo peupLe , et -Teronot, r~soau internationaL pour la
so trouve utilis~e par des partenaires en terminotogie, qui produit et diffuse des
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publications ou des produits et services -Ted, environnement de traitement de texte
dans to secteur de la terminotogie, A specialises pour La ti-aduction: mise en
L'echette Internationale. fenetre du texte source, du texte cibte et

de La traduction,; etc ... distribue par Ink
-TOB (terminology data bank) integree dans Langages et
un syst~me d'aide aux traducteurs (Carnegie-excnt oieLefaurtn
MteLlon University). Txcut oiiLd atrto

automatique pour traducteurs, avec
La Lisle n'est probabLenent pas exhaustive comptage des mots oudes lignes. .. .distribut
mais it s'agit d'outils avec lesquels par Eurotux Computers (Luxembourg).
beaucoup de traducteurs sont dCja
famitiarises, qu'its alent ou non par
aIteurs recours A La TAO. Solution N* 7: Avec ta multiplication des

banues de donnees, des reseaux
L'annexe 1 indit~jue Letnom, to contenu el -un telematiques et des passerelles qui Les
point de contact pour chacune d'etles. rendent aiseent accessibles, on observe

que, dans Llenvironnement de La recherche
documentaire, it y a place pour des

Solution N* 5: Utiliser des logiciets solutions facititant L'identification de
disponibLes dana Llenvironnemenl de La L'information utile dans un contexte
traduction et de ta terminologie: creation, muttiLingue. IL s'agira par exempLe tout
gestion el consultation de terminologie. simptement d'indexation multilingue
J'en citerai quelques uns mais La encore La (tichier Pascal dui CNRS, ou PERINORM de
lisle sera Loin d'etre exhaustive: L'Pfnor) mais surtout de Elintegration dans

ties logiciels de recherche documentaire de
-Aquila, avec utilisalion possible sur modules analyseurs de Langues, s'aopuyant
micro dans un eventail de 15 langues, Sur des bases de connaissances
distribue par La liaison du Dictionnaire multilingues et permettant en-quetque
(France), sorte L'indexation automatique du texte

entr6 et sa recherche dans I 'unin des
-BOTAO, pour La gestion des bases de tangues acceptees par le systfme. C'est Le
donndes Lexicates, distribue, par cas de DARWIN, con~u et distribue par La
B'Vitat(France). Societe CORP (France). On pout ainsi, sans

connattre La tangue du corpus documentaire,
-fllixis, de GSI-ERLI, permettant de interroger ce corpus dans une mutre Langue
naviguer entre des termes ml des concepts, el obtenir des resuLtats plus precis et

pert inents que ce que permet une recherche
- Ink Textools el Term Tracer, distribue's den type booleen A partir d'une indexation
par Ink languages (France), s'appuyant Sur un thesaurus multilingue et

des uperateurs de proximit6.
-Lexal 2,, poste de travail pour
texicographe, distribue par SEI (France), Peuvent 6tme compris dans cm type de

solution tins togiciels de roulage din
-rlicrocezeau qui permet notainment din messages qui optrent par detection des
fusionner des banques din donn~es entre concepts correspondant A des destinataires
meles et d'echanger des donnees avec et utilisant eux aussi un anatyseur
Eurodicaulom dans de nombreuses tangums, comparable b celui que Ilon retrouve dans
distribue par Terminformaliqum (France), Les systemes de TAO.

-Termex pour La creation et Ia geslion din Solution N* 8: Clest Ia possibilite
dictionnaires etectroniques avec un offerte b un traducleur indeperidant ou
programme compl~menlaire Gtosnost, conC.J une entreprise de meltre en place en
aux Etats-Unis , distribues par Eurotuxc interne, et dans tins timites de son
Computers (Luxembourg). domaine d'aclivite, un sy'steme d'aide A La

traduction sur microordinateur,
-Phenix: A chaque terme correspond une clest-b-dire en ulitisant un
fiche terminotogique reprenant tins investissement qui aura d~ja ete fail par
donnees contextuelles ainsi que des aitleurs, par exemple pour le Iraitement de
precisions grammaticales et lexicales texte, ou L'interrogalion de banques de
(fran~als, anglais, aLlemand, espagnol, donfl~ms terminologiques, ou d'autres
itatien), distribut~par SITE (France) applications teLLes que cellos qui sont

citees ci-dessus. Il slagit de syslemes
-Thesaurus multilingue eVectronique Lets qiie Alps ou Wiedner ou Bravice, que
distribue par Lexitech Utrecht (Pays-Bas). Le producteur fournil avec un dictionnaire

general el eventuetlement des dictionnaires
specialisess, el une formation A

Solution N* 6: Rutres outits periphtriques Llulllisation du logiciel. S'ion entendu, si
du traducteur: le texte entre nlest pas dCjA) sur support

magnetique ou s'il ne peut arriver par
transfert din fichier en tigne
(teteschargement), on sera conduit A
adjoindre au poste de travail un lecleur

-Systtme bilingue, qui permel L'usage optique assurant Ia reconnaissnce de
multitingue des microordinateurs: caracteres, do genre Inovatic, en prenant
reconfiguration du clavier, Impression des soin de s'assurer qo'on betneticiera ensuite
caracteres nationaux ... distribue par systemaliquemenit des progrks realises Sur
microcoque Inc.(Canada) avec ... Le togicieL, c ar ties choses vont vile dans

ce domaine ml l'on-risque d'auoir a breve
-EGA-Font, pour t~arfichage-de caract~res Ocheance uine installation obsoltte.(Voir en
nationaux ou din graphes scientifiques ne annexe 2 Les principaux Logiciets din
figurant pas dans tescaracteres.-de-base. reconnaissance de caracteres disponibles

sur tin marchts fran~ais),
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On devra aussi savoir qu'une reaction -Solution N* 10:A L'inverse do caS qui
permicete aec e sytem deva ~pr-ecede, it existe on autre type de besoin

assuree atmn de colnpLeler Ies~dictionnaires .cncerne Les flxdinom in
au fur et a mesure que teurs tacunes seront qu otx ifrmto
constatees. On peut atori associer au00 etat. nprcoe iteoain

toicelTA 'unLogiciel de traitement ou des banques de donnees textuelles qui
de gestion ou de navigation dans une base aujourd'hui sont surtout de type

syntxic-texca~ sisignalttique mais qui de plus en PLUSsynaxio-exiat siI on, veot offrent on acces au text! integral.
perfectionner le systdme-et ne pas slen L'utilisateur a besoin d. pouvoir faire on
tenir a des traitements trop sommaires. balayage rapide de ce contenu textiuel pau'

Un pealtit 4ni~pnsale eraausi d se identifier, A 'partir d'une recherche enUn pealbleindspesabe sra uss dese ign, 0U d'une diffusion selective de
renseigner aupres du fournisseur do tlinformation -in tignie, etablie Sur son
systeme, et aussi aupres d'autres 'profit* d'activite-des informations qui
utilisaters de ce systeme, qui ont pu seront tant6t dans sa Langue, tantOt dans
developper eux memes des outiLs analogues diver'ses langues etrangeres. Oans une
et qui seraient intdresses par onepemre tpe itstpaCnfa e

coopratin PO~ rduie lers r'O~'CS resumes, generaLement de Langue anglaise,
coots. provenant d'un 00 plusieurs serveurs

Enfin it taut savoir aussi que des dlinformation. On peut aLors integrer au
documents tr65 courts (queLques pages), non niveau d'une passereLLe 00 *gateway* line

possibilite d'acces en ligne b un serveurnumej-ises prealablement, conduisent A on die traciuction assistee- pour presenter 4
ensemble de manipulations qul ant pour cet utiLisateur, lui-mdme expert dans tC
resultat dlabaisser La productivite et de dman cosee, ne rdctnbut

renre~ trm cotetabe e eurs n d cont it pourra generaLement se contenter,
TAO qul au coritraire se justifie pteinmt en attendant die pouvoir faire traduire
si tlon amenage Le poste de travail en avec plus de samn te document primaire
veillant A son ergonomie. qu'il aura ainsi pu identifier plus

facilement que Si La base consultee Pst
SoluionN 9: C'et clle ul eutdans one langue qu'il ne connait que tresSoltio N*9: estcete qi put al. Le CACR a entrepris, Sur ce types'appLiquer a Llinformation generee par de besoinC etde solution, des essais avec

l'entreprise; elle va de Lapublicite a I a Systran, oO llon triduif en essayant de
documentation technique accompagnant Les regrouper aussi bien Les volumes que Les
produitset services. Clesl tlensembLe des transactions. On peot bien entendo imaginer
flux d'information sortants. Cette u lne-mtdeobaq ednts
information a ceci de- particulier qu'eLle Soil i 'enml trde ti baqu seonnce
couvre un secteor delimite, bien maitrise, soi t mis le straduone pard son rodu
ofi tlon est orfevre ou expert et cionc tout' qc'lest le sujaie.'n tdeeooi
a fail capable dedefinir et de contrOLer qxrse~fie
Le saus-ensembLe lexi Ical necessaire et
suffisant, et eventoetLement meme Solution N-11 It est arrive qu'une
constituer un. sous-ensemble syntaxique, en

relaionave onguid destye o deentreprise ne trouve pas de systeme derelaionave un uid ti stye o detraduction correspondant a son besoin, enred 'action. It est probable qu'il existe Llespece Le besoin de produire one banque
deja dans Llentreprise toute une chalne die connees bibltiographique en plusieurs
cl'edition passant par La numerisation et on lage tepuvi linrrer ds
ensemble de contr~les. II est possible caes fertdes langue. L'ntroeri spu
aussi que Llentreprise ait b proteger alos ciffree eL-memesn propreprsysee e

e une patde prbprsdeconfduentatire traciuction aulomatique, puisqu'il ne s'agit
et qe ds prblees d cofidetiaite PLUS ici die TAO. Clest on acte de foi mais

existent bien que Llon alt 6 traduire ;I n'est- pas interdit de penser qu'un tel
dans le cadre par exemple dlaccords de
cooperation internationale. Dans on t systeme puisse interesser d'autres secteurs

cadr debesinLa XO dvraetr un industriels ofi ('on travaille aussi dans un
cadre dnerbeon caTle devr t reo contexte muLtiLingue, a la production d'one

faciemet dns n~pocesus 'edtio et banque de donnees en common, auqueL cas
devra~pouvoir accep ter des iictionnaires see abelxiae eat rvi.e
constituts pour des besoins internes. C ette cas de t'Institut Textile de France auteor
capacite 4 slintegrer pourra alors de TITUS, optrationnel depuis plosieurs
constituer on crit~'re de choix important. annees malgrt Les contraintes imposees aux
Au-delb des petits systemes lts que reciacteurs, merite une pause.
Wiedner qui sont insuffisants vis-A -vis TTU vou ves ne erinVqi ea
de gros volumes, on pourra-donc envisager TInTUSsvoge ven e verson ce ontsrane

d'imlaner n itern onsysemede eront tres faibltes et tout a fait
traduction PLUS puissant. Un t projet ne cIepaes
Peut etre economiqoement viable qoe slit cetats
est etudie en concertation-par on Ch61x d'un systeme de TOO.
groupement-d'utilisateurs, ete, cel egard
L'exempLe do CIGREF (Club Informatique des Les crileres qoi entrent en ligne de
GrandesEntreprises Fran~aises) est
extremement interessant parce qu'iL compte, avec one poncitration qui reste 6
apporte, vis-b-vis do concepteur oil do determiner, sont Les suivants:
distributeur de systeme, un poids sotfisant _niveau dlinteLLigibiLit6 do resultat brut,
pour obtenir Les amtnagemints soohaitables, en general, et -dans'Le secteur :considit,
et citfinir en common one doctrine de si l'on est dans one activilt sectorielle.
deelppemenIt et d'utiLisation de
L'outi TRAO int ressant (a collectivite. -couples de'langues acceptes par Le

systtme, directement ou par one autre
langue inteirposte.
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-vitesse de traitement. d'autant plus que Llefficaclte depend
toujoursde La nature de L'apptication

-voLumes .A traduire (dans La situation et d'un environnement qui peut etre tres
presente d'une part, dans Llhypothese de difftrent d'une application A L'autre.
Lluti~isatlo'n de La TAO d'autre part) ce
point etant bien entenduen relation Peut-6tre est-iL utile 66gatement de folirnir
directe aVec Le critere qui prtc~de. une indication sur Les tarifs de

remuneration pratiques vis-A-vis des
-volume, quatit6 , accessibiLitt et traducteurs. Les chiffres qui apparalssent
facitit6 de mise A jour e't de correction dans L'Annexe 3- avaient Lst6 fournis en
des outits Linguistiques (dictionnaires, 1982 par Loll Rolling, de La CCE Luxembourg
theisauruis, bases de connaissances) et et auraient donc a Otre reactuaList-s. On
possibilite de navigation entre ces nutiLs trouvera aussi- dans I 'annexe 3 des
en foction-du contexte (intelligence tLfments de comparaison de coOt entre
artificiette). traduction machine et traduction humaine.

-possibiLit6 d'utitiser, en sous-produit de
La misc a jour des dictionnaires, un Conclusion:
produit de parametragi sur support
magnetique reutilisabLe 6ventuellement dans It existe aujourd'hui un certain nombre de
le cadre de LeLvolution d'autrcs systkmes possibilites d'amtLiorer La productivite
de TAO, meme concurrents. en matiLre de traduction, depuis te simple

recours A des dictionnaires 6Lectroniques
-faciLitAs d'intesgration-dans La chalne de ou autres outils linguistiques instatLss
traitement documentaire. LocaLement ou accessibLes en tigne, jusqu'A

La TAO proprement dite, en passant par des
-compatibiLite avec L'equipeeent solutions intermLdiaire ccmme l'indexation
intormatique existant et Le r~seau de multitingue ou Les analyseurs de texte
transmission de donnes. s'appuyant sur des bases-dc connaissances

muLtilingues ... .Le souci de misc en commun
-autres ut!Lisateurs du systbrne, et des traductions effectuees (World
6ventuatit6 dune association avec eux. Translation Index) et meme des traductions

entrepriscs va aussi dans le sens de
-aspects confidentiaLit6. L'amelioration de ta-productivite.

-nombre et niveau de qualification des It taut 6viter desormais l'obstacle majeur
personnels associes au tonctionnement du et Ic surcoOt qu'a tt La saisic du
systeme, y compris rdviseurs. CoOt de Ia texte, cc qui signifie qu'll faut generer
formation n~cessaire dans chaque Ie texte sur support numerise, cc qui
qualification. aujourd'hui fort heureusement tend a se

generaliser. V'est bien entendu Lorsque
-ergonomic du syst~me et nlveau L'on est en presence de texte d6jA numtrises
d'acceptabilttC par Les traducteurs-et par que des gains substantiels peuvent Lstre
Llutilisateur final Wsit n'y a pas phase escomptes. Cci signific qu'it taut-sc
de rC~vision). tourner vers L16dition electronique et ne

pas continuer a s'en tenir trop Longtemps
-possibilit~ss d'apprcntissage et de encore au seul support papler.
pertectionnement du s ystem'e. (organisation
de L'cnrichissement des dictionnaires, II taut viser A integrer La TAO dans La
niveau de comptexites et de coOt de cet chatne de traitemcnt documentaire ct la
enr ichissement). placer de preference dans Lc service

d'intormation, oO Llenvlronnement est Lc
-possibit-it~s de pr~ise en comple des plus. favorable, cc qui pcrmettra des
corrections syntaxiques. 6conomies dans -L'invcstissement.

-risques d'interferince et de perturbations It taut que Les traducteurs et interpretes
entre plusieurs utilisateurs du fsystemc. soient plus Astroltement associess non

seulement comme-utLlsateurs mais a8uss
-prix d'acqulsition ou O'utilisatlon du pour apporter leur competence en matitre
syst~me, et valorisation des apports de denrichlssement des contenus s~mantiqUe et
L'utiLisateur, par ex 'emple dans Lc cadre -syntaxique.
d6 La constitution et de L'C6volution de
dictionn-aires susceptibtes d'Ctre utills~s
par d'autres Credevances ou ristournes). It taut veiller tout particuLielrencnt A

l'ergonomie des systkmes instatLss, pour
obtenir un-contort d'utlllsation suffisant.

-evaluation comparatlyce du coOt TAO' et du
coOt traduction sans TAO pour 100 miots et It taut par aiLleurs se preparer A
des avant'ages et inconvenients de chaqne LlindustriaLisation-de Ia langue en
solution (volumes, delais) projetes sur considra~t que La TAO nWest qutune
quelques annecs. applic. ion d'un effort plus genral,

interessant d'autr2s secteurs de Ia
communication. CeLa 6tant, La TAO ye

On trouvera cl-joint un tableau (annexe 4) potivoir b~n~f icier de tous Les progres
qui prrsente Les principates realises-A d'autres f-ins dans-La-domalne de
caracteristiques de quel~ues systtmes L'anelyse et -du traitement de ta langue.
op~rationls. Ce panorama des solutions
possibtes n'est p robablement pas II -faut enfin proc~der en Europe et- aux
exhaustif- Pour alter plus Loin on pourra Etats-Unis A- une reevaluation des 'CnjeJx--et-
avoir recomirs a upoint de cointact qul est du marchCi-potentieL pour nre pas taisser Le
generaLement indique. On ne portfepas i0i champ Libre dens ce secteur au 3apon qui a
de jugernent de vaLeur sur essolutions, aujourdhui une appreciation toute
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diff~rente de ce marcht, de tlintert de la
TAD et de La nect~ssitO de La faire
progresser.

It faut aussi faire appet aux competences
des traducteurs et interpr~tes, au5sj bien
au nilveau du d~vetoppement des syst~mes
qulau niveau de teur utitisation.

L'enjeu a probabtement 6t~ jusqulicl
sous-estlimt aux Etats-Unis et en Europe.
Tout indAque qulau contraire au Japan on
investit' beaucoup ptus dons Ce secteur non
seutement parce que ton esp~re exporter
des syst~eies de TAD mais surtout parce
qu'on volt dans La TnO La seute jeanie~re de
r~iduire tres sensibLement l'obstacte de la
Langue, tant pour s'informer que pour se
faire connaltre.

En attendant que des systemtes 6votues tets
qu'EUROTRA volent Le jour, pr'obabtement
dans cinq ou six ans au mileux, it iporte
de satisfaire La demande de traduction,
aujourd'hul de pLus en ptus pressante.
Chaque utitisateur ne peut pas & Lul tout
seut faire tout L'effort necessaire pour
enrichir Les systftes existants. It
convient donc d'operer des regroupements
d'utitlsateurs pour stectionner Le ou Les
systeines qui mtritent d'8tre enrichis.Oans
La mesure oO it faudi-a encore entrer des
dictionnaires, ces utitisateurs peuvent
faire ensembLe Le choix tie ces
dictionnaires, en privitegiant la encore
ceux qui existent dejA-sur support
magnetique, et en recherchant une
methodotogle perinettan. un parametroge
indtpendant *du systeme de traduction, de
fa,,on que Le resuttat de cet investissement
soit utitisabte pour d'autres systfmes
6ventuet Lenient.

00000

BibL lographie:

R~pertoire des produits et services de
traitement automa~tique de La Langue
fran~aise. Observatoire des industries de
La Langue. Editions Daicadif; ISBN:
2-90603606-4 (31 .3anvier 1989)

Traduction assistese par' ordinateur.
Observatoire des industries de La tongue.
Rctes dm s~minaire internationaL, Paris
Miars 1988 et dossierr5 cotiptementaires.
Editions-Daicadif; ISSN2-906036-05-6.

---- 0000----
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Annexe 1:
Bonques de donndes terminologiques

Nom Contenu

EurodicoULtOM > 370000 termes et expressions contextuelles
> 90000 obbr~viations
mise 6 jour monsuelle (2000 entrdes)
manuel gratuit en onglais et en frongois.

Servreur Echo, 1S, Av. de la Faiencerie, L 1510 Luxembourg
Tel +35220764

Normoterm 100000 -termes frongojis et onglois extroits de
normes frongaises et internationale's et ce
textes r~glementoires. Acc~s par le frangois
ou l1'nglais
Cd~finitions, synonymes, termes g6ndriques
et specifiques, renvois, indicotion ae
sources... )

messogerie associde - sur 3617 code normoterm.

AFNOR, Tour Europe, Cedpx 7 92080 Paris La Defense
Tel (1242915613

Termdok Sur CO-Ro. , accessible poxr PC, multilingue
(ongiois iranqais, suduois, clemonci,
norvogi ~n, donois, fir'nois et rusme)
22S000 termes avec devinitions
regroupe 7 bonques de donn6es terminologiques
(Norooterm, Ternmium, TNC, Tepo, ... j

Wlters Lexicon CO, Sd dermolmstorg 8, 17800 Stockholm, Suede.
tel *46(08)439510 US$ 920 6u AFNGR 6S00FF HT

7ermnet Internotional Network for Terminology
Production et diffusion de publications et de
produits et services oons le secteur oe la
terminologie 0 I'6chelle internationole

Heinostrosse 38, A-1020 Vienne, Autriche.

Termium Pour verifier et normoliser !a terminologie
cons les deux longues du Canada
Pour ajoer los troducteurs dons leur travail

Universxt6 do Miontrdal au Rdgie do la Longue Frangoise du Oudbec.

TOB Terminology data bonk
Integree cons un systbme d' aioe oux trooucteurs
et d'oide cu d6veloppement de la termincoagie

Carnegie Miellon University
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ANNEXE 2

Principaux logiciels d'OCR sur le marchd Erongais

(d'oprbs 01 Informatique - NO 1084)

Logiciels Editeurs/distributeurs Prix

Autoreod
monosconner ISTC 6950 FF
multiscanner 8950 FF

Accatex Dtocopy/Alphasystem 9950 FF

Cognicor
madLle I Cognisoft/Micropros 20000 FF
modble 2 13900 FF

Discover 9320
modble 10 Kurzweil/Penta System 8000 FF
modble 30 66000 FF

Image-Read
image-in CPI/MTE 4900 FF

K 5100 140000 FF
freedom Kurzweil/Penta System 38000 FF

OCR + Datacopy/Donatec 8950 FF

Omnipage 2.0 Caere/softmart 9150 FF

Readstor Express 9950 FF
Readstor 0 4990 FF
Reodstar 2 + Inovatic 20000 FF

Readstor 3 + 40000 FF
Readstor 6 75000 FF

Readright 2.0 OCR System/Canon 4400 FF

Recognita 11900 FF
Recognita + S2KI/Apsylog 10900 FF

Sconed Calera/mentor Graphics 50000 FF

Texiris 2 49950 FF
Texiris 2 + Iris/LCE 40000 FF

Text Pert 3.0 CTA/P Ing~nidrie 9900 FF

i I I I i w I w i --- - - i-- -- -- - -- -- - -- - -- -- - ------m ... . .i . . -"-- "-° - - =-' -- ''
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Annexe 3: Rdmunration des traducteurs

(d'apr~s Loll Rolling, CCE, Luxembourg, 1982)

PAYS FF/100 mats

Lang. Europ. Long. Exat.

Etats-Unis A.T.A. as

Free-lance 15 - 25

Gronde Bret. 15 - 30

Belgique 20 - 28 36 - 80

Canada 21 - 64

Suisse 33

France 3S - 50 65 - 100

Suede 70

Allemagne 6S - 100

E16ments de comparaison (1987)

troduction brute ............ 14 FF/page de 250 mats
avec saisie................ 3S.....................
uvec post-6ditian........... 6S....................
humaine................... 160....................
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Annexe 4: PRINCIPALES SOLUTIONS

Nomn Utilisation Contact

Svstbmqs autonomes

Syst.ran 13% USAF, Xerox, G11, M. Loll Rolling
WTC Cannon, OTAN, 11. 1. Pigott
CCE, Dornier, IONA, ou Gachot S. A. 26 bis
KFrK, Aerospotiole, Av. oe Paris B. P. 14
CEDOCAR 95230 Soisy s/s Mont-

morency - France

130000 lignes de programmes par' ianque, 100000 rtgles, 500000
mots/heureC th~iarie), 80000( pratique ), IBM43BI, S Gigaoctets, 20
centimes/mot( LOFF/poge)

Logos 26% CEE Luxemzoaurg, Logos Corp.
Nixdorf, Opel, Siemens 1, Dedhom Place,
merceaes, P faff, Burrougns Dedham, M~a.

02026 USA

Ang-vietnamien, fron;ois, allemona, espagnol
IBM, Wang, Unisys... .30 a 40 centimes/mot, y campris omortissement

Metal Siemens PKI Philips rNomunica-
tions Industries

All-Angi, Angl-All.

tB'VITAL (Arioane) SITE (Froncei M.Pelletier CIGREF
21, Rue do Messine,

1,5 million operations / mot 708 aien caurs d' industriolisation, IBM 43XX, 30XX, 93XX

Syst~mes a syntoxe ccntr6l~e

TAUm

TITUS XTF 41. 3. M. Oucras
Agricultur'e Institut Textile oe
tropicale France, 28, AV. A.

Allied Chemical~s Briond, SP 141 92223
Bagneux CEDEX France

Fran, ongl, all, esp. Temps as reoaction augmente de !0% pour
dcriture en langoge TITUS. IBM Origine: prof. Baker USA.

-------------------------------------------------------------------------------------

Svstbmesnteroct., Es

W4eidner 23% Marine, Adrospotiole TAD Internot~onal, 37
aull ... ter, Rue as tmetz

31000 Toulouse France

Transoctive( ALPS) OTEAN
12%

------------------------------------------------------------------------------------------

Eri~csson 16%

------------------------------------------------------------------------------------------

Grands prolpts:

E'JROTRA 13 Universit~s eurap. 4S 1ECUS

CMT {E.u) Crt 4 (reconnaissance oe 1n parole)

ATR interp. t6leph. Ang-3ap 4 Milliards FF

EOR Electronic dictionary 115.............

------------------------------------------------------------------------------------------
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COMPARAISON ENTRE LES TRADUCTIONS HUMAINES ET LES TRADUCTONS
AUMOMATIQUES (QUALITES, COMI ET DELAIS)

par

Oleg Lavroff
Sod&6z Arospatialc

Chef du Centre dinforniation Documentairc Commun
BRP No. 76, 92152 Suresnes Cedcx

France

RMsumo

L'expos4 pr6sente des textes bruts traduits & l1alde de la machine
(Traduction Automatique) et les textes post-6dit6s (en version
affin~e) et indique, les temps pass6s par un traducteur utilisant le
systkme SYSTRAN. Un tableau r~capitulatif fournit les temps et les
coOts de traduction effectu~e en TA et met en dvidence les gain de
productivit6 obtenus par rapport' A une traduction totalement humaine.
Les r~sultats pr~sent~s ne concernent que des traductions pour
lesquelles la-responsabllt6 juridique des Soci~t~s nWest pas engagee.

1. CoQnsid6r-ations du~rle

La comparalson entre des traductions effectu6es par un
traducteur humain et celles obtenues par la TA (Traduction
Automatique) sou~ve toujours des pol~miques passionn6es entre les
traducteurs "classiques" (refusant la machine en tant que
traducteur) etles traducteurs "nouvelle g~n6ration" (tirant un
profit maximal de la Machine).

'Si Von demande 4 un groupe, compos4 uniquement de traducteurs,
de choisir la meilleure des traductions d'un texte effectu~es par
plusleurs traducteurs comp~tents dont l'une tradulte par la machine
et sulvie d'un traitement de post-6ditlon afflnke r~alis6 par un
adepte convaincu de la TA, l'exp6rience montre que ce groupe se
trouve dans Ilincapacit6 de s~lectionner ce" texte, voir mOme
dlndiquer celul trait6 par la machine.

Au stade actuel de l'6volution des syst~mes de, TA, on peut
affirmer, h condition de r~gler les problhmes de terminol'ogie,
d'analyser syst~matiquement les textes traduits, d'entretenir un
dialogue permanent avec les concepteurs de syst~mes et par ailleurs
de faire appel a des traducteurs convaincus par la TA, que la
qualit6 de traduction obtenue & l'aide de la machine et suivie
d'une post-.6dition affin~e est d'un niveau identique I celui obtenu
par une traduction totalement humalne. 11 faut cepefidant bien
distinguer les domaines d'applications possibles et les n6cessit6s

6ventuelles d'int6gration des syst~mes dans les Soci6t6s.
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Dans la comparaison des textes traduits par un traducteur humain
ou a l'aide de la machine on ne peut que comparer les r~sultats
obtenus apr~s une post-Odition affin6e qul, par difinition, dolt
6tre 6quiValente & celle de la traduction humaine. Par cons6qupnt,
les exemples pr~sent6s au c'ours de cet exposd ne concernent que le
texte source, la traduction texte machine et la post-6ditlon
affnke (0a traduction humaine ne pouvant Wte que diffdrente d'un
traducteur A un autre).

Pour comparer en toute objectivlt6 les deux modes de traduction,
ii faut imp~rativement faire appel dans le cas de la TA A des
traducteurs motiv6s et objectifs et visant " obtenir une traduction
de qualit6 humaine. 11 faut par ailleurs, leur fournir tous les
outils adapt~s leurs besoins (traitement de texte convivial,
recherche terminologique int~gr~e au poste de travail, modem de
connexion automatique au serveur du logiciel, etc ... )

Pour les textes n6cessitant un trbs haut niveau de qualit6, 11
est n~cessaire pour la TA de faire intervenir d'autres facteurs
techn iques A mettre en jeu avant le lancement des traductions.
Ain'si, par exemple, i faut faire appe] a un correcteur
orthographique (langue source), clarifier les ambiguYt6s, r~6crire
si n~cessaire les 'phrases trop longues et complexes, ressortir la
terminologie inconnue dans le syst~me. On arrive ainsi a d6finir en
amont de la traduction des proc~dures de travail a respecter lors
de la r~daction des textes. A ce jour,. un bon nombre de
sp6cialistes travaillent dans ce domaine en tenant compte du fait
que de plus, en plus les r~dacteurs tentent de r~diger directement
dans ],a- langue ci ble. En cons6quence, la comparaison des
co0ts/dglais ne portera que sur des textes dits, 'information
courante" devant Wte traduits et fournis rapidement.

Cette d~nominatlon englobe d'une part, la notion "connaissance
de Il'nformatlon" pour laquelle on peut estimer qu''a 50 % des cas
une traduction TA- avec post-6dition minimale est largement
suffisante, et d'autre part, les textes diffus~s l'ext~rleir -des
Soclft4s mais n'engageant pas. en g6n~ral leur responsabilit4
juridique.

Compte tenu de certains aspects techniques de r~alisation de la
documentation technique des Apr~s-Vente U] parait d6licat a ce jour
d'utlliser la TA dans ce domalne, 4 momns de disposer de' logiciels
pouvant facilernent et 6conomiquement slint~grer dans les sites
op6rationnels des Socift~s.

2. Textes de comparaison

On trouvera en Annexe 1 trois textes de comparaison permettant
d'illustrer le tableau, des coOts et d~lais de traduction obtenue
par la TA et effectu~e par un traducteur humain.
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Le premier texte est un extralt d'un compte rendu du Technical
Committee on Technical Information de l'AIAA (traduction de
l'anglais vers le franpais).

Le deuxi~me texte est un extrait d'une note technique traitant
des techniques de contr~le non destructif (taduction du, frangais
vers l'anglais).

Le troisi~me texte est une note provisolye de travail relative a
a pr~paration de notre cycle de conf~rences (traduction dv
frangais vers l'anglais).

Dans les trois cas la post-6dition pr~sent6e est une
post-tdition affin4e. Les textes ant 61:4 traduits A l'aide du
syst~me SYSTRAN A partir d'un poste de travailI (micro type IBM PC)
implant6 dans une sociMt.

Il est 6vident que le temps de post-ldition affinle vanie d'un
texte A un, autre et A llnt~rleur mime du texte, en fonction des
domaines trait~s, de l'absence de terminologie d~ja cod~e et en
fonction de 1a r~daction des textes sources. En cons~quence, A ce
Jour, le temps total de traduction indlqu6 sur ces exemples reflhte
un traiterrent minimal dans le meilleur des cas. Il peut se produire
des cas oD~ le temps de post 6dition affln6e d'un paragraphe est
supkieur au. temps de traduction effectu~e par un traducteur humain
(en moyenne g6n~rale 250 & 300 mots a l'heure, selon les

difficult6s rencontr~es).

3. Aspects 6conomiques

Afnde raisonner en dehors de tout contexte mon6taire les
informat-ions 6cono'miques soft fournies a partir des hypoth'eses et
r6f~rences suivantes pour une page de 250 mots

j radUCtion huMaine

*Tamps 1 heure (frappe comprise)
*CoO1t r6f~rence de base 100

- rd'cin AujtoMe

*Reconnaissance de caractbres

- Temps 3,5 minutes
- CoOt OCR 2,6 % par rapport la r~f~rence de base.

e Transmission, traltement et r~ception

- Temps 1,5 minute
- coat 37,5 % par rapport A la r~f~rence de base.

9 Post-4dition

*minimale
-Temps 10 minutes
-Coat 12,5 % par rapport a la r6f6rence de baso.

*affin~e
-Temps :33 minutes
-C601: 41,2 % par rapport A la r~f~rence de oase.
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e Rcapitulatif

Traitqent~L. coot

Post-4di tion
minimale 15 minutes 52.6% de la ref. de base

Post-4di tion
Jaffin~e 138 minutes .1_ 8,3% de la ref. de basej

Ces valeurs sont issues d'un bureau de traduction utilisant le
syst~me SYSTRAN A, partir d'un poste de travail (micro type IBM PC)
connectable a un serveur ext~rieur. Les statistiques sont bas~es
sur environ 1000 pages portant sur des domalnes techniques,
4conomiques et de politique industrielle.

A ce jour, ce bureau traduit plus de 50 % des textes traduits en
interne A l'aide de la T.A. et participe d'une mani~re tr~s active
& Ilam~lioration du syst~me en transmettant au concepteur une
analyse syst~matique e?,- textes traduits.

Ces premiers r6so ,ats op~rationnels tr~s encourageants nous
permettent d'6tablir le tableau r6capitulatif suivant et de dresser
un diagramne pr~vlsionnel de 1'6volution des coOts de la traduction
automatique. Les valeurs du tableau sont donn6es pour un lot de
traitement de 10 pages (limite actuelle de transfert permettant de
recevoir en ligne les traductions brutes machine).

Transfert et Post-6dition I______ Total
OCR Traduc. machine minimale affin~e P~Adi ini.[ P.-4it.affin.

Temps 35 mn 15 mn lh 40' 5h 30' 2h 30' l5mn 6h20' 38 mn

CoOt(l) 2,6 % 37,5 % 12,5 % 41,2 % - 152,6% 81,3 %

(1) par rapport A une r6f6rence de base traduction humaine
*Temps 250 mots par heure
*CoOt r~f6rence 100
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THE ECONOMIC FACTOR
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L'investissement financier d'un poste de travail coriplet (voir
les sch6mas 6i-apr~s) exprim6 en francs frangais (::F) est le
suivant

*Un scanner et son logiciel de reconnaissance de caract~res

80 000 FF

*Un micro type IBM PC camprenant un logiciel de traitement de
texte convivial, une carte EGA, des cartes modem de liaison

50 000FF

*Une imprimante laser

20 000 FF

*Investissement total pour un paste de travail

150 000 FF

L'lnvestissement pour plusieurs traducteurs est mains important
du fait que le scanner et l'imprimante peuvent 6tre partag~s par
les utilisateurs. Ainsi, pour un exemple de 5 traducteurs
Ilinvestissement par paste sera de l'ardre de 70 000FF. Dans ces
conditions, l'amortissement financier pourra 6tre r4alis4 en un an
ou sur deux ann6es environ pour un seul paste.

4. Conclusions

On peut estimer a ce jour que l'lntroduction de la Traduction
Automatique dans les bureaux de traduction, & condition de
satisfaire A toutes les exigences humaines et mat~rielles, et de
promouVoir correctement cette nouvelle technique de traduction,
devrait permettre a court terme d'am~liorer notablement la
productivit6 de ces bureaux.

L'avbnement de ]a TA naus am~ne a red6finlr les t~ches du
traducteur et a transf~rer vers les secrdtariats des travaux qui ne
n~cessitent pas ]a camp6tence des traducteurs (par -exemple, ]a
reconnaissance des caract~res). Ainsi, les syst~mes de TA
permettent A ce jour, pour des damaines et des applications bien
d~flnies, de traiter environ deux pages a l'heure en post 4dition
afflne. Certains sp~cialistes ou cancepteurs de syst~mes estiment
qul1l est possible de traiter ainsi 3 pages A 11heure. Pour notre
part, nays estimons que, dans 1'4tat actuel des chases, 2 pages de
post 6dition par heure nays semblent~ltout A fait r6alisables, ce
qul nous am~ne A conclure que, dans ces conditions,- le-gain
patentiel de la TA est de l'ordre de

-37% sur les tbmps de traitement

-20%-sur les coOts.
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MODE DE FONCTIONNEMENT
OPERATING CHART

5 - Impression du texte
traduit
Printing of transla ted
text

I Lecture du texte source
Reading of source text

4 - Post.6dition

Post-editing
of target text _______H

.I

zz Ligne directe

* Direct connection

2 - Lancement do [a traduction
via TflANSPAC
Launching of translfationI

3 - Thaduction machine
cMachine to anslation

ORDIfNATEUR CENTRAL

I tf (stockage. appel des textes
I et liaison avec les 1tablisseents)

SEA VUA GAHO -(Storage. calling of texts.
_j GACHOT HOST connections with other sites)
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Comparison between human and
automatic translations

(quality, costs and processing time)

MR. 0. LAVROFF

Abstract

In this paper, rough machine translations or automatically
translated texts and post-edited texts (resulting from a refined post
edition) will be presented together with the respective time a
translator devotes to translation when using the SYSTRAN system. The
times and costs of automatic translation are summarized in a chart
which thus highlights the 'increased productivity of CAT compared to an
all-human translation. The results mentioned hereafter only apply to
translations for which the company's liability is not involved.

1. General overview.

The comparison between texts translated by a human translator
and rough machine translations always raises an impassioned
controversy between "classical" translators (who deny the use of a
machine as translators) and the "new generation" translators (who
take the most of the machine).

If a group only consisting of translators is asked to choose the
best translation of a text among a number of translations performed
by several qualifind translators and one text translated by the
machine and thoroughly post-edited by an advocate of automatic
translation, the experience shows that such a -group is unable to
sel':ct the best translated text or even to find out the text
resulting grom an automatic translation system.

At the current development stage of automatic translation
systems, it can be asserted that the quality of a rough machine
translation thoroughly post-edited is similar to that of an
entirely, human translation, provided all the problems related to
terminology have been settled, the rough machine translations are
systematically analyzed, a permaiient contact is kept with system
manufacturers and furthermore, provided the translators involved
are convinced of the benefits of automatic translation system. A
clear distinction shall however be made between the possible fields
of application and the possible requirements of integration of such
systems in the companies.
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When comparing texts translated by a human translator with texts
+-anslated with a machine, the only relevant terms of comparison
are the results of a machine translation followed -hv a refined
post-editing with a quality equivalent to that of a human
translation. Consequently, examples given in this paper only
concern the source text, the machine translated text and the
refined post-editing (bearing in mind that a human translation is
different from one translator to another.

In order to compare objectively the two translation types,
motivated and objective translators have to be called upon as far
as machine translation is concerned. They have to strive to achieve
a translation with the quality of a human translation. Besides,
translators have to be provided with tools adapted to their needs
(user-friendly word processing, integrated terminology search
system connected to a word processing, automatical modem cards for
the connection with the host system, etc...).

For texts requiring a high quality level, other technical
factors have to be examined before sending the, text for machine
translation. For example, a spelling corrector has to be used,
ambiguities clarified, long or complex sentences rewritten,
terminology unknown to the system identified. It is then possible
to define, upstream from translation, working procedures while
writing down texts. To date, several specialists are working in
this field, taking into account that more and more redactors try to
write directly into the target language. Consequently, the
comparison between cost and time will only concern- the so-called
"common information" texts, which require rapid translation and
supply.

This heading means, on the one hand, the "information knowledge"
idea, where it can be estimated that for around 50% of texts, a
machine translation with a minimum post-editing is largely
sufficient, and on the other hand, texts disseminated outside
companies but for which their liability is not involved.

If we consider some technical aspects of after-sales technical
documents, it seems to date tricky to use machine translation in
this field, unless software can, easi.ly and without undue expenses,
be integrated in the companies operational sites.

2. Comparison of texts.

Appendix 1 shows 3 texts for comparison, which permit to
illustrate the cost and time chart for machine translation and for
human translation.

-- - - -
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The first text is an extract from a Technical Information
Technical Committee Report of the AIAA (translation from English
into French).

The second text is an extract from a technical memorandum on non
destructive techniques (translation from French into English).

The third text is a background paper on the preparation of our
Lecture Series (translation from French into English).

In all cases, the post-edited version shown is a refined post
editing. Texts were translated by the SYSTRAN system from a work
station (such as an IBM-PC) used wit;fln a company.

It is clear that the time required for a refined post-editing
varies from one text to another and inside the text itself,
depending on the subjects treated, the terminology already coded
and the quality in writing of the source text. Consequently, to
date, the total translation time indicated represents the minimum
processing for the best possible result. It may happen sometimes
that the post-editing time spent for a paragraph is superior to
that of a human tanslation (that is an average of 250/ 300 words
per hour, depending on the difficulties encountered).

3. Economic aspects

In order to leave aside any currency aspect, the economic
information are given- from the following hypotheses and references
for a 250 word page

-Human translation

Time : 1 hour (typing included)
Cost : basic index 100

- Hgchine translatLon

Optical character reading

- Time 3.5 min. -
- Cost 2.6% of basic index

Transmission, processing and reception

- Time : 1,5 min.
- Cost : 37.5 % of basic index

Post-editing

minimum

- Time : 10 min
- Cost : 12.5 % of basic index

refined
- Time : 33 min.
- C6st : 41.2 % of basic index
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Summary

Processing Time Cost

Minimum oost-editing_ 15 Min 52.6 % of basic inde

Refined post-editina 38 Min 81.3 % of basic inde

Theses values have been delivered by a translation bureau using the
SYSTRAN system at a work station ( such as an IBM-PC), connectable to an
external host sytem. Statistics have been made from about 1000 pages,
concerning technical, economic and industry subjects.

To date, this bureau translates over 50% of in-house translated texts
by machine and participates very actively to the improvement of the system by
sending the designer a systematic analysis of translated texts.

These first operational results, very promising, enable us to draw the
following summary chart and the prospective diagram of machine translation
development. The chart values are given for a batch of 10 pages (current
tranfer limit without hindering the on-line reception of the rough machine
translation).

Transfer and post editngn t I _

Machine translation minimum refined minimum refined
l0D. In0. lO nl.

Time 35' 15' lhr 40' 5hrs 30' 2hrs3O' 15' 6hrs2O' 38'

ost (1) 2.6% 37.5% 12.5% 41.2% - 52.6% - 81.3%

(1) with reference to an average basic human translation
• time 250 words per hour
. Cost index 100
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THE ECONOMIC FACTOR

cxD*-rt-tic-m-wA tt _itmet fEcxc, -Lrx~fx at:

1_00 %

50%
30%

20%

1970 1989 1991
Translators + Machine translation Machine translation
dictionaries systems under systems +

development + post-editors
translators

T C C

50%*
45%

*4FIAI 911

1970 1989 1995
Translators + Machine translation Machine translation
dictionaries systems under systems +

development +1 post-editors
translators
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The financial investment for a full work station (see following
diagrams) expressed in French-Francs, is the following

• a scanner and an optical reading software

80,000 FF

* a micro computer, such as an IBM--PC, equipped with a
user-friendly word processing software, an EGA card and modem cards
for connection

50,000 FF

• a laser printer

20,000 FF

• Total investment for one work station

150,000 FF

The investment for several translators is reduced, as the scanner
and the printer can be shared between users. For example, for 5
translators, the investment per work station will amount to about
70,000 FF. In these conditions, the investment could be amortized
within one year or within two years or so for a single work station.

L. Conclusion

To date, the introduction of machine translation in translation
bureaux should, in the short run, provided all human and material
requirements are met and this new translation technique is
correctly promoted, improve significantly the productivity of these
bureaux.

The emergence of machine translation leads to a redefinition of
the translator's tasks and to a transfer to secretaries of tasks
which do not require -translator skills (for example, optical
character reading). Thus, machine translation systems permit, to
date, for well defined fields and applications, to process around 2
refined post-edited pages per hour. Some specialists or system
designers believe that 3 pages may be processed per hour. We think,
however, that for the time being, 2 post-edited pages per hour are
perfectly achievable, which brings us to conclude that, in these
cicumstances, the potenti-al gain of machine translation is about

- 37 % of processing time
- 20% of cost.



Appendix 1
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TEXT N*I

"AIAA Technical Committe on Technical Information

Minutes of June 13, 1989, Meeting"

I LANGUAGE PAIR

English into French

II GLOSSARIES SELECTED

Aviation and Space
- Legal
- Political Science

III SUCCESSIVE OPERATIONS OF THE MACHINE TRANSLATION PROCESS

- Optical reader -- > Time : 5 mn
- Sending a text for translation -- > Time : 4 mn
- Post editing / Minimum -- > Time : 5 mn

/ Refined -- > Time : 15 mn

- Number of words translated -- 361

IV ANALYSIS OF THE ROUGH MACHINE TRANSLATION

a/ Terminology

Source text Rough machine translation Human translation

to issue minutes 6tablir des minutes publier 3e compte
rendu

current (members) (membres) courants (membres) actuels
information flow 6coulement de l'information circulation de l'in-

formation
a topic une inatiore un sujet
information rela- associations relides par associations li~es au
ted associations information secteur de l'informa-

tion
companies compagnies soci6t6s
programs rdgimes programmes
(articles) high- accentuant qch relatifs A qch
lighting sth
to be due for 8tre dO pour la publication seront publids
(publication)
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a/ Terminology (ctd)

Source text Rough machine translation Human translation

charter charte statuts
a discussion was une discussion a 6t6 mainte- une discussion a eu
held nue lieu
survey apergu enqute
there was agree- il y avait convention pour il a 6t6 convenu de
ment to
display (areas) visualisatIon exposition

b/ Grammar

Source text Rough machine translation Human translation

sb will be con- qqun sera entrd en contact qqun sera chargd de
tacted on pour
it was agreed il a convenu que il a 6t6 convenu que
that
(that the TC) (que le TC) nomment (que le TC) nommera
appoint
by encouraging par des 6valuations critiques en encourageant des
critical evalua- d'encourager 6valuations critiques
tions

c/ Defective analysis / prepositions

Source text Rough machine translation Human translation

Meeting R~unissant RMunion
Since X is the Depuis X a lieu le (commen- Etant donn6 que X est
(beginning) cement)
(on the use and) (sur l'utilisation et) exp6- d'utiliser et d'exp6-
mailing dier dier
(liaison) to sb (liaison) b qqun (liaison) avec qqun
on writing sth sur 6crire qch au sujet de l'labora-

tion de qch
input (from) entr6 les r~sultats
if appropriate si appropri6 s'il y a lieu
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e/ Word order

Source text Rough machine translation Human translation

Technical Commit- Technique Comit6 Comit6 Technique
tee
Electronic Trains- Transfert de l'information Transfert Electronique
fer of Informa- 6lectronique de l'Information
tion
(are due) Septem- (sont) le 7 septembre dO seront publi~s le 7
ber 7 septembre
scope statement le rapport de port6e domaine d'application
additional mem- membres et fournisseurs membres suppl~mentai-
bers and ... ven- additionnels res et fournisseurs
dorsII

f/ Unrecognized words

Source text Rough machine translation Human translation

AIAA %AIAA l'AIAA
TCs %TCs Comit~s Techniques
TCTI -%TCTI CTIT
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SOURCE TEXT N01

AIAA Technical Committee on Technical Information

Minutes of June 13, 1989, Meeting

New York

Since May/June is the beginning of the TC cycle, B. Lawrence said
that this second meeting of the TC was appropriate to issue
formal minutes with copies to selected AIAA headquarters staff
(1). A list of current TC members will be submitted to
headquarters (2).

R. Lewis suggested that workshops be sponsored or special studies
be undertaken on the processes of information flow and specific
technologies such as CD-ROM or electronic publishing. H. Mindlin
said that ASME has a database committee which promotes this type
of activity and represents different disciplines; a similar group
may work within the AIAA structure. The topic selected is
"Electronic Transfer of information and Its Impact on Aerospace
Research and Development". Membership lists from information
related associations will be used to target managers in local
aerospace companies and organizations (8). AIAA
headquarters will be contacted on the use of a conference room
and mailing the brochures (9).

TC members discussed the importance of collaborating with other
TCs on programs and activities. It was agreed that the TC appoint
a person as liaison to the Publications Committee.

Article for Aerospace America. Articles from each TC highlighting
the year's activities by discipline are due September 7 for
publication in Aerospace America. The content of our TC's
submission will be on developments in aerospace technical
information (14).

TC Charter. A brief discussion was held on writing a charter for
the TC. Since input from the survey will help determine the role
of the TC, there was agreement to expand the scope statement
provided by B. Lawrence in her letter of March 23, 1988.

The Technical Committee on Technical Information (TCTI) promotes
the development of aerospace scientific and technical information
services. The TCTI encourages the flow of technical information
throughout the aerospace community by organizing activities which
provide a forum for the exchange of ideas and by encouraging
critical evaluations of information transfer processes.

Closing Remarks. Items on the agenda not discussed were
recommendations of additional committee members and information
vendors ir display areas. If appropriate, both will be discussed
at the next TC meeting.
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MACHINE TRANSLATION N01

MOTS TRAITES 361 COMPTE AVANT 286163- COMPTE APRES

286524-
0100100000PDEM EF YPA TG=4LPDEBUG=S SYS='UCDATE=19 02 90
lIH15 0002544

Technique comit& %AIAA d'information technique

Compte rendu du 13 juin, 1989, r~unissant

New York

Depuis mai/juin a lieu le commencement du cycle de TO, B. Laurent
dit que cette deuxidme rdeunion du TO 6tait appropri~e pour
6tablir des minutes formelJles avec des copies au personnel
s~lectionn6 des sieges sociaux %AIAA (1). Une liste des membres
couronts de TO sera soumise aux sidges sociaux (2).

R. Lewis a propos6 que des ateliers soient pris en charge ou des
6tudes sp6ciales soient entreprises sur les proc6d~s de
1 l6coulement de l'information et des technologies sp6cifiques
telles que la CD-$CRQM ou 1'6dition 6lectronique. H. Mindlin a
dit quIASME a un comit6 de base de donn~es qui favorise ce type

* d'activit6 et repr6sente des disciplines diff6rentes; un groupe
semblable peut travailler dans la structure %AIAA. La matidre
s~lectionn~e est "transfert de l1information 6lectronique et son
impact sur la recherche et le d6veloppement a~rospatiaux ". Des
listes des. membre$ des associations reli~es par information
seront employ~es -pour viser des directeurs dans les compagnies et
let organismes a~rospatiaux locaux (8). Les sieges socieux tAIAA
seront entr~s en contact sur Ilutilisation d'une salle de
conf6rc ice et exp~dier les brochures (9).

Les membres de TO ont discut6 l'importance de la collaboration
avec l'autre %TCs sur des r6gimes et des activit6s. Il a convenu
que le TC nomment une personne comme liaison au Comit6 de
publications,

Article pour 1'Am6rique a6rospatiale..Les articles de chaque TO
acoentuant les activit*~s de I'ann6e par discipline sont le 7
septembre dO pour la publication en Amdrique a6rospatiale. La
teneur de la pr6sentation de notre %TC eerasur des
d~veloppements dans l'inforniation technique a6rospatiale (%14)

Charte do TO. Une brdve discussion a Wt maintenue sur 6crire une
charte pour le TO. Puisqu'entr6 de 1aperqu aidera A d6terminer
le r6le du TO, il y avait convention pour augMenter le rapport do
port6e fourni-par B. Laurent dons sa lettre du 23 mars, 1988.
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Le comit& technique de l'information technique (%TCTI) favorise
le d~veloppement des services d'1information scientifique et
technique adrospatiale. Le %TCTI encourage 1'6coulement
d~information technique dans toute la communaut6 a~rospatiale par
l'organisation des activitds qui fournissent un forum pour
116change des iddes. et par des Ovaluations critiques d'encourager
des procdds de transfert de 1'information.

Observations finales. Les articles aux ordres du jour non
discut6s dtaient des recommandations des membres de comit6 et des
fournisseurs additionnels de l'information dans des zones de
visualisation. Si appropri6, tous les deux seront discut~s lors
de la prochaine r~union de TC.
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POST-EDITING N01

Comit6 Technique de l'AIAA sur l'Information Technique

Compte. Rendu de la Reunion du 13 juin 1989

New-York

Etant donn6 que los mois de Mai et de Juin correspondent au debut
du cycle de reunions du Comit6 Technique, Mine B. Lawrence a
estimd que 1e moment dtait opportun de publier le compte rendu
officiel et dWen onvoyer un exemplaire A cortains membros des
sidges sociaux de l'AIAA (1). Uno listo des membres actuols du
Comit6 Technique sera soumise au si~ge social (2).

M. R. Lewis a propos6 d'organisor des ateliers ou do procdder &
des 6tudes sp~ciales sur les moyens de circulation de
1'information et les techniques sp~cifiques tellos que le CD-CROM
ou l'6dition 6lectronique. M. H. Mindlin a d~clar6 qu'au sein
de 1'ASME, une commission spdcialis~e dans les bases do donndes
encourage ce genre d'activit6 et agit dans dliverses disciplines.
Un groupe somblable pourrait travailler au sein de l'AIAA.
Le sujet retenu ost "Le Transfert Electronique de l'Information
'ct sos Rdpercussions sur la Recherche et le D~veloppement dans le
Domaine A~ronautique et Spatial".
Des listos des mombres des associations lides au secteur de
l'information seront utilis~es pour localiser les directeurs des
soci~t~s et organismos r~gionaux da-.s le secteur a~ronautique et
spatial (8). Le sit~ge social de l'AIAA sera charg6 do trouver
une salle de conf~ronce et d'exp~dier les brochures (9).

Les inembres du Comit6 Technique ont discut6 de l'iinportance do la
collaboration avec d'autres Comit~s Techniques pour les
programmes et les activit~s. Le Comit6 Technique nommora une
personne pour assurer le liaison avec le Comit6 de Publications.

Articles pour Aerospace America. Les articles de chaque Comit6
Technique relatifs aux activitds de l'ann~e par discipline seront
publics le 7 septembre. Les conclusions de notre Com'itd Technique
porteront sur 1e d~veloppement de 11irnformation technique dans le
mnonde a~ronautique et spatial.

Statuts du Comit6 Technique. Une breve discussion a ou lieu au
sujet de l'61aboration de statuts du Comit6 Technique. Etant
donn6 quo los r~sultats de r'enqudte aideront 6 determiner 1e
r~le du Comit6 Technique, il a 6t convenu d'~largir le domaino
d'application d~fini par Mine .B. Lawrence dans sa lettre du 23
mars 1988.

Le comit6 technique do l'information technique (CTIT)
encourage 1e ddveloppement des services d '-iniformation
sciontifiqpe et technique dans 10 domaine a~ronautique et
spatial. Le CTIT promeut 6galeinent la circulation do
l'information technique dans touto la comffunaut6 adrospatialo en

* organisant des activit6s qui favorisent los 6changos d'iddes et
* en encourageant los 6valuations critiques des proc&s do

transfert do JViriformation.
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Observations finales. Les deux articles inscrits A l'ordre du
jour et gui nWont pas 6t6 discut~s concernaient des
recommandations -des mentbres suppl~mexitaires de la commission, et
des fournisseurs d'information lors d'expositions. S'il y a lieu,
ces deux articles feront l'objet d'une discussion lors de la
prochaine rdunion du Comit6 Technique.
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TEXT N* 2

"Non destructive testing techniques"

I LANGUAGE PAIR

French into English

II GLOSSARIES SELECTED

- Aviation and Space
- Chemistry
- Mechanical engineering

III SUCCESSIVE OPERATIONS OF THE MACHINE TRANSLATION PROCESS

- Optical reader -- > Time : 6 mn

- Sending a text for translation -- > Time : 6 mn
- Post editing / Minimum -- > Time : 10 mn

/ Refined -- > Time : 20 mn
- Number of words-translated -- > 838

IV ANALYSIS OF THE ROUGH MACHINE TRANSLATION

a/ Terminology

Source text Rough machine translation Human translation

A Assemblages par Assemblies by joining Bonded assemblies
collage
(Faire un) pas (To take a) pitch (To make a) step

forward
Cuisson Cooking Curing
Atout Trump Asset
Systdme de Output system Pri,.tout system
recopie
Se tourner vers To turn to To turn towards
Mettre en place To install To set up
(Produit) r~a- (Product) carried out (Product) manufactured
lis6
Proc6der A des To carry out measurements To perform
mesures measurements,
Ddcollements Separations Debondings
Liquide de Fluid of coupling Couplant fluid
couplage
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b/ Defective analysis / prepositions

Source text Rough machine translation Human translation

Un (6ventail) -One (range) A (range)
Des (probldmes) Of the (problems) _ (problems)
Des meilleures Best techniques The best techniques
techniques
De nombreuses The many Many
Que ce soit... Whether it is Either ... or
Aux (USA) To (the USA) In (the USA)
Experience de Experience of Experience in
Un ensemble de A whole of Many
Les besoins de The needs for (sb) The needs of (sb)
(quelqu'un)

c/ Word order

Source text Rough machine translation Human translation

Les industries Car industries, aeronautical The aerospace, car and
automobile, and even electronic even electronics
a~ronautique et indutries
m~me 6lectroni-
que
Les m~thodes les The methods the most adapted The most adapted
plus adapt~es methods
Des diff6rents Different the partners The different partners
partenaires
Concurrence Competition foreign Foreign competition
6trang~re
Li~s justement A Connected precisely with Precisely connected

with
Ondes de cisail- Waves of shearing or lamb Shear or lamb waves
lement ou de
lamb
Analyse modale Analyzes modal Modal analysis
D~tect6s rapi- Detected quickly Quickly detected
dement

1.

-
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d/ Unrecognized words

Source text Rough machine translation Human translation

Multipartenaire %multipartenaire Multipartner
Partenaire Partenaire Partner

V FINAL REMARKS

As far as French-speaking companies such as Arospatiale are
concerned, the documents to be translated into English or any other
non-French language are generally designed to be dispatched abroad

and thus require a refined post-editing of the rough machine

translation. In such cases, the intervention of a human translator
is necessary but undoubtedly remains quicker and cheaper than in an
entirely human translation process.
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SOURCE TEXT N02

Les techniques de contr6le non destructif

Un tr~s large 6ventail d'industries utilise les assemblages par
collage mais elles sont limit~es dans leurs applications du fait
d'un manque de techniques de contr~le non destructif permettant
de d~tecter des d~fauts pouvant limiter la fiabilit6 et la durde
de vie de la structure. Ces d~fauts sont avant tout des problernes
d'adh~sion entre la colle et la pi~ce et des probl~mes de
cohesion (qualit& de la colle) qu'il faut d~tecter et 6valuer
d'uhe mani~re non dest-uctive. Le but de ce projet est de
rassembler des comptt. ces europ~ennes afin de faire un pas
d~cisif dans le contr6. . de ces structures (et des interfaces en
g~n~ral) en mettant au point de nouvelles techniques ultrasonores
permettant d'am~liorer la rapidit6 et les capacit~s de detection.
Ces recherches forment un programme complet des meilleures
techniques que llon peut anvisager dans ce domaine.
L'interconnexion entre ces diff~rents laboratoires permettra de
comparer et de completer les techniques qui seront alors 6valu~es
sur un .round .robin .test. Les rdpercussions sont importantes
dans les industries automobile, afronautique et m~me
6lectroniquG.

Si de nombreuses industries sont tent~es d'utiliser les
assemblages par collage, elles se heurtent le plus souvent au
probldme de 1'assurance de la qualit6 du produit final. Cette
qualit6 se base sur la maltrise des procds de fabrication mais
aussi sur un contr~le non destructif capable de mettre en
6vidence les ddfauts pouvant limiter la durde de vie de la
structure. Ces d~fauts de type collectif (porosit6, mauvaise
cuisson) ou de type adh~sif (absence de contact ou contact sans
adhesion) peuvent se produire en cours de fabication et se
d6grader en cours de service. Les m6thodes les-plus adapt6es pour
la detection de ces ddfauts sont avant tout des techniques
ultrasonores. Tous les partenaires de ce projet ont d6JA une
sdrieuse expdrience dans ces techniques, que ce soit du point de
vue d6 la recherche, du d4~veloppement ou de l'utilisation
d'appareils d~j;& commercialis6s par les partenaires 1 et 3.
Le regroupement des comp~tences europ~ennes permettra de faire
une &valuation comparative de nouvelles techniques novatrices en-
se basant sur les r6flexions des diff~rents partenaires -ainsi que
des dtudes mendes actuellement aux Etats-Unis.

Tous les partenaires de ce projet ont d~j& une sdrieuse
experience technique dans le sujet et nous pouvons assurer que ce
programs perrnettra d obtenir des r~sultats tout A fait
satisfaitiants * De plus, les Partenairbs 1, 2 et 3 ont 6galement
une grandd experience de programmes multipartenaires ce qui est
un atout suppl~mentaire pour le succ~s de ce projet.

- Rdduction des temps de contr6le

- Faire face 6 la concurrence 6trangdre en proposant des produits
plus fiables et mieux congus, que ce soit dans le domaine
a6ronautique, automobile ou 6lectronique.
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- Augmentation de la fiabilit6 par l'emploi d'un syst~me de
recopie (automatique ou semiautomatique) connect6 avec un
systame expert limitant l'interpr~tation humaine.

- Meilleure connaissance des comportements des colles et des
joints coll~s conduisant A une utilisation plus rationnelle de
ce proc~d6 d'assemblage.

- Gain de poids du fait de !a possibilit6 d'utiliser des renforts
locaux 16 oO les contraintes sont importantes.

6.1 Presentation g~n~rale

L'inclustrie moderne se tourne de plus en plus vers l'utilisation
de mat~riaux composes de couches ou de protections successives et
qui n~cessitent de mettre en place des m~thodes non destructives
de contr6le at in d'assurer la qualitd des interfaces et du
produit fini. Ceci est particuli~rement vrai pour les assemblages
par collage qui pr~sentent de nombreux avantages (r~duction de
poids, meilleure repartition des contraintes) et qui permettent
des conceptions de structurri ou des positionnements impossibles
A r~aliser par soudage ou ri,etage.
Cependant Ilutilisation intensive de ces assemblages se heurte &
des probldmes lies justement A l'assurance de la qualit6 du
produit r~alis6.

6.2 Contenu scientifique du projet

Pour atteindre les objectifs d~crits dans le paragraphe 2 et pour
rdsoudre les probl~mes expos~s ci-dessus, nous mettrons au point
un ensemble de nouvelles techniques ultrasonores.
Des aspects fondamentaux- seront abord~s en A-tudiant les
propri~t~s des -c~bles et des assemblages dans le but de r~pondre
aux besoins des bureaux d16tudes pour le dimensionnement et la
compr~hension des ph~nom~nes de d~gradation A I'6chelle
microm~trique (P r-,eraires 1 et 4).
Des 6tudes seronr,,4ibrn.es-pour la d~tection des d~fauts d'adh~sion
en utilisant deA.ordes de cisaillement ou de Ilamb sur une large
gamme de fr~qus-%fctr-s (de 1 A 100 Hz), (Partenaires 3 et 5).

Des essais 6n vibration seront effectu~s soit pour proc~der A des
mesuzes plus globales sur une structure (analyse modale,
Partenaire 2) ou encore pour cr~er des d~collements sur les zones
de mauvaises adhesions pour un .proof .test ultrasonore
(Partenaire 6). Ces d~fauts paurront alors 8tre d~tect~s
rapidement avec des capteurs rotatifs sans liquide de
couplage (Partenaire 1 avec support th~orique du Partenaire 7).

Toutes ces 6tudes seront men~es dans le but de constituer un
systdme expert A partir de I'extraction des informations
representatives des d~fauts recherch~s (Partenaire 2 en
collaboration avec les autres Partenaires).
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ROUGH MACHINE TRANSLATION No 2
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Techniques of non destructive testing

One very broad range of industries uses the assemblies by joining
but they are limited in their applications because of a lack of
techniques of non destructive testing making it possible to
detect defects being able to limit the reliability and the
lifespan of the structure. These defects are above all problems
of adhesion between the adhesive and the part and of the problems
of cohesion (quality of the adhesive) which it is necessary to
detect and evaluate in a non destructive way. The aim of this
project is to -gather European competences in order to take-a
decisive pitch in the control of these structures (and of the
interfaces in general) by developing the new ultrasonic
techniques making it possible to improve the speed and the
capacities of detection. This research forms a complete program
of best techniques than one can consider in this field. The
interconnection between these various laboratories will make it
possible to compare and supplement techniques which will then be
evaluated on a round robin test. The repercussions are
significant in the- car industries, aeronautical and even
electronic.

If the many industries are tempted to use the assemblies by
joining, they generally run up against the problem of the quality
assurance of the end-product. This quality is based on the
control of the methods of manufacture but also on a non
destructive testing able to high]ight the defects being able to
limit the lifespan -of -the structure. These defects of the
collective type (porosi-ty, the bad cooking) or of adhesive type
(absence of contact or contact without adhesion) can occur in the
course of manufacture and be degraded in the course of service.
The methods the most adapted for detection of these defects are
above all ultrasonic techniques. All the partners of this project
haye already serious experience in these techniques, whether it
is from the point of view of research, development or use of
aircraft already marketed by partners 1 and 3.
The regrouping of European competences will make it possible to
make a comparative evaluation of the new innovative techniques
while being based on-the reflexions of different the partners as
well as studies currently undertaken to the United States.

All the partners of this project have already serious technical
experience in the subject and we can ensure that this program
will make it possible to obtain completely satisfactory results.
Moreover, Partners 1, 2 and 3 also have great experience of
programs %multipartenaires what is an additional trump for the
success of this project.

- Reduction of times of control
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- Deal with the competition foreign by proposing more reliable
and better designed products, either in the aeronautical field,
automobile or electronic.

- Increase in reliability by the use of an output system
(automatics or semiautomatic) connected with an expert system
limiting human interpretation.

- Better knowledge of the behaviors of the adhesives and the
adhesive bonded joints leading to a more rational use of this
method of assembly.

- Gain of weight because of the possibility of using local

reinforcements where the stresses are significant.

6,1 General Presentation

Modern industry turns more and more to the use of materials made
up of layers or successive protections and which require to
install non destructive methods of control in order toensure the
quality of the interfaces and finished product. This is
particularly true for the assemblies by joining which have many
advantages (reduction of weight, better distribution of the
stresses) and which allow designs of structures or positionings
impossible to realize by-welding or riveting.
However the intensive use of these assemblies encounters problems
connected precisely-with the quality assurance of the product
carried out.

6,2 Scientific Contents of-the project

To achieve the goals described in paragraph 2 and to solve the
problems mentioned above, we will develop a whole of the new
ultrasonic techniques.
Fundamental aspects will be approached by studying the properties
of the cables and the assemblies with the aim of meeting the
needs for the design offices for the dimensioning and the
comprehension of the phenomena of degradation on a micrometric
scale (Partners I and 4) .
Studies will be undertaken for the detection of the defects of
adhesion by using waves of shearing or lamb on a broad frequency
range (from 1 to 100 Hz) , (Partners 3 and 5) .

Tests in vibration will be carried out either to carry out more
total measurements on a structure (analyzes modal, Partenaire 2)
or to create separations on the areas of the bad adhesions for an
ultrasonic proof test (Partner 6.),. These defects could then be
detected quickly with rotary sensors without fluid of coupling
(Partner 1 with theoretical support of Partner 7)

All these studies will be carried out with the aim of
constituting an expert system starting from the extraction of
representative information of the required defects (Partner 2 in
collaboration with- the other Partners)

-4 ------
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POST-EDITING N02

NON DESTRUCTIVE TESTXNG TECHNIQUES

A wide range of industries uses bonded assemblies but their
applications are limited because of a lack of non destructive
testing techniques for detecting defects which could limit the
reliability and the life of the structure. These defects are
above all problems of adhesion between the adhesive and the part
and problems of cohesion (quality of the e-hesive) which must be
detected and evaluated by a non destructive method. The aim of
this project is to gather European skills in order to make a
decisive step forward in the control of these structures (and of
the interfaces in general) by developing new ultrasonic
techniques which permit an improvement in speed and capacities
of detection. These studies form a comprehensive programme of
the best techniques that can be considered in this field. The
interconnection between these various laboratories will make it
possible to compare and supplement techniques which will then be
evaluated in a round robin test. The repercussions are
significant in the aerospace, car and even electronics industry.

If a large number of industries are tempted to use the bonded
asse.iblies, they generally come up against the problem of the

* quality assurance of the end product. This quality is based on
the control of the production methods but also on a non
destructive testing able to detect defects which could limit the
structure life.

These defects of the cohesive type (porosity, faulty curing) or
adhesive type (lack of contact or contact without adhesion) can
occur during production and worsen whilst in service. The most
adapted method for detection of these defects are above all
ultrasonic techniques, All the partners in this project have
already a serious experience on these techniques, either
considering research development or use of devices already
marketed by partner 1 and 3.

Gathering European skills will permit a comparative evaluation of
the new innovative techniques, using the reflections of the
different partners as well as studies currently carried out in
the USA.

All the partners in this project have already a serious technical
experience on the subject and-we can ensure that this programme
will permit to obtain completely satisfactory results. Moreover,
Partners 1, 2, 3 have a great experience in nmultipartner
programmes, which is an additional asset for the success of tnis
project.

- Reduction of control times (factor 5)

- To deal with the foreign competition by proposing more
reliable, better conceived products in the aerospace, car or
electronics industry.
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- Increase in reliability by the use of a printout system
(automatic or semiautomatic) connected to an expert system
limiting human interpretation.

- Better knowledge of the behaviours of adhesives and adhesive
bonded joints, leading to a more rational use of this joining
method.

- Weight saving because of the possibility to use local
reinforcements where stresses are high.

6.1 General presentation

The modern industry turns more and more towards the use of
materials made of layers or successive protections, which
require to set up non destructive control methods in order to
ensure quality of the interfaces and of the finished product.
This is particularly true for bonded assemblies which have many
advantages (weight saving, better stress distribution) and which
allow structure designs or positionings impossible to achieve by
welding or riveting.

However the intensive use of these assemblies encounters problems
precisely connected with the quality assurance of the product
manufactured.

6.2 Scientific contents of the project

To achieve the objectives described in pa- Iraph 2 and to solve
the problems mentioned above, we will dev op new ultrasonic
techniques.

Fundamental aspects will be approached while studying the
properties of the adhesives and of the assemblies aiming at
meeting the needs of the design offices for the dimensioning and
the understanding of the phenomena of degradation on a
micrometric scale (Partner 1 and 4).

Studies will be carried out for detecting adhesion defects by
using shear or Lamb waves on a wide frequency range (from 1 to
100 Hz), (Partner 3 and 5).

Vibration tests will be carried out either to perform more global
measurements on a structure (modal analysis Partner 2) or to
create debondings on the areas of faulty bonding adhesions for
a proof ultrasonic test (Partner 6). These defects could then
be quickly detected with wheel sensors without couplant
fluid (Partner I with theoretical support of Partner 7).

All the studies carried out will aim at constituting an expert
system from the extraction of data representative of the-defects
investigated (Partner 2, in connection with other Partners).
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TEXT N ° 3

"Benefits of Computer Azsisted Translation
for the Heads of Information Centers

(Background paper)

I -LANGUAGE PAIR

French into English

II GLOSSARIES SELECTED

- Computers / Data processing
- Political science
- Aviation and Space

III SUCCESSIVE OPERATIONS OF THE MACHINE TRANSLATION PROCESS

- Optical reader -- > Time : 2 mn
- Sending a text for translation -- > Time : 2 mn
- Post editing / Minimum -- > Time : 5 mn

/ Refined -- > Time : 10 mn
- Number of words translated -- > 379

IV ANALYSIS OF THE ROUGH MACHINE TRANSLATION

a/ Terminology

Source text Rough machine translation Human translation

Int~rdt (de qch Interest of sth for sb Benefits of sth for sb
pour qqn)
Responsables (de Persons responsible (for Heads of information
centres d'infor- centers of information) centers
mation)
Applications Implementations Applications
SociWtA Society Company
Disposition Provision Layout
Presenter To forward To present
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b/ Grammar

Source text Rough machine translation Human translation

Textes A Texts for translation Texts to be translated
traduire

c/ Defective analysis / prepositions

Source text Rough machine translation Human translation

Besoins de qqn Needs for sb Needs of sb
Attacher de To attach importance to ... To attach importance
l'importance A.. nor with ... to ... nor to ...
ni 6 ...
Qualit6 deQuali tuality for sth Quality of sth
Ext~rieures & External at External to
Apporter qch To bring sth to ... and To bring sth to ...
A... et A ... with and to ...
Des exemples ... Of the examples will be ... Examples will be ...
seront ...
En d6veloppement In development Under development
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d/ Word order

Source text Rough machine translation Human translation

Traduction Translation Computer- Computer Assisted
assistde par assisted Translation
ordinateur
N'ont en g~n~ral Do not need in general to Generally do not need
pas besoin de... to
Sera normalement Will be normally sufficient Will normally be
suffisante s-fficient
Probl~mes Problems technical and Technical and human
techniques et human problems
humains

V FINAL REMARKS

Summaries of voluminous documents or conferences may provide a very

useful first approach, to a new text. A machine translation system

is thus a high-performance tool enabling for example librarians to

rapidly know, in their own language, the broad content of a

document thus making it much easier for them to file and classify a
large amount of texts.
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SOURCE TEXT N03

Int~rdt que peut pr~seflter
la Traduction Assist6e par Ordinateur pour
les responsables de centres d'information

(Document de travail provisoire)

R~sumd.

Dons cet expos6, les deux applications de Traduction Assist~e par
Ordinateur seront abord~es :la Traduction Assist~e par
Ordinateur qui a pour but de produire des textes destin~s A 6tre
diffuses A l'extdrieur d'une soci~t6 et la Traduction Assist~e
par Ordinateur qui vise A rassembler des informations pour des

applications internes.

La derni~re application exige des lexiques considdrables,
couvrant un large 6ventail de textes et de domaines techniques
mais elle n'accorde pas d'Importance & la disposition ni A la
pr~sentation des informations. Dons ce cas, les textes traduits
W'ont en g6n6ral pas besoin d'dtre corrig~s car la traduction
brute sera normalement suffisante pour que les utilisateurs
finaux aient une id~e approximative du conteiiu des textes. La
vitesse, cependant, est importante.

Si les systdmes de Traduction Assist~e par Ordinateur sont
utilis~s pour produire des publications destin~es A des personnes
ext~rieures A la soci~t6, d'autres crit&res doivent 8tre pris en
consid~ration, c'est-A-dire:

- Facilit6 d'importation des texctes A partir de divers serveurs,
- Conservation de la presentation et de la disposition des
informations,

- Possibilit6 pour l'utilisateur final de mettre 6 jour des
lexiques et d'influencer la traduction,

- Tr~s bonne qualit& de la traduction,
- Outils A disposition pour la correction de la traduction brute,
- Vitesse de traduction,
- Capacit6 du systdme & intdgrer des d6veloppements ult~rieurs.

La conf~rence intitulA-e "llint~rdt de la Traduction Assist~e par
Ordinateur pour les responsables de centres d'information et pour
les utilisateurs finaux" a pour but de montrer l'int~rdt que la
Traduction Assist~e par Ordinateur peut apporter non seulement au
responsable d'un centre d'information, mais 6galement A
l'utilisateur final. Apr~s avoir d~fini les syst~mes existants,
la nature des textes A traduire, les probl~mes techniques et
humains lids A l'utilisation des syst~mes et les besoins des
utilisateurs finaux (qualit6 des traductions, connaissance de
l'information dans la langue maternelle... ), des exeniples
d'applications en cours ou en d~veloppement seront pr~sent~s. Ces
diverses applications permettront de mettre en 6vidence les
avantages de ces syst~mes pour les centres d'information et de
proposer des solutions au b~n~f ice de l'utilisateur final.
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ROUGH MACHINE TRANSLATION N03
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Interest of the Translation Computer-assisted for the persons
responsible for centers of information (provisional working
document)

Summary.

In this statement, the two following implementations of
Translation Computer-assisted will be approached : The
Translation Computer-assisted which is intended to produce texts
intended to be diffused outside a society and the Translation
Computer-assisted which aims at gathering information for
internal implementations.

The last implementation requires considerable dictionaries,
covering a broad range -of texts and technical fields but it does
not attach importance to the provision nor with the presentation
of information. In this case, the translated texts do not need in
general to be corrected -for the raw translation will be normally
sufficient so that the end-users have an approximate idea of the
contents of the texts. Speed, however, is significant.

If the translation systems Computer-assisted are used- to produce
publications intended to persons external at society, other
criteria must be taken into account, i.e. :

- Facility of importation of the texts starting from various
hosts,
- Conservation of the presentation -and the provision of
information,
- Possibility for the end-user of updating dictionaries and of
influencing the translation,
- The Very good quality of the translatior.,
- Tools at diposal for the correction of the raw translation,
- Speed-of translation,
- Capacity of the system to integrate later developments.

The conference entitled " the interest of the Translation
Computer-assisted for the persons responsible for centers4 of
information -and for the end-users " is intended to show the
interest that the Translation Computer-assisted can bring not
only to the person responsible for a center of information but
also with the end-user. After having defined the existing
systems, the nature of the texts for translation, problems3
technical and human connected with the use of the systems and the
needs for the end-users (quality for the translations, knowledge
of information in the mother tongue. . ), of the examples of
implementations in progress or in development will be forwarded.
These various implementations will allow to highlight the
advantages of these systens for th centers of information and to
propose solutions for the benefit of the end-user.
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POST-EDITING N°3

Benefits of Computer Assisted Translation
for the Heads of Information Centers

(Background paper)

Abstract:

In this paper, the two following applications of Computer
Assisted Translation will be dealt with : the Computer Assisted
Translation intended to produce texts to be dispatched outside a
company and the Computer Assisted Translation which aims at
gathering information for internal applications.

The latter application requires extensive lexicons, covering a
wide range of texts and technical fields but need not be
concerned with the layout nor with the presentation of
information. In this case, the translated texts generally do not
need to be corrected, for the rough translation will normally be
sufficient for the end users to have an approximate idea of the
content of the texts. Speed, however, is significant.

If Computer Assisted anslation systems are used to produce
publications intended o, third parties, other criteria must be
taken into account, i.e.

- Ease of text import from various host systems,

- Preservation of the presentation and the layout of information,
- Possiblity for the end-user of updating lexicons and of
influencing the translation,

- A very high translation quality,
- Tools at disposal for the correction of the rough translation,
- Speed of translation,
- Capacity of the system to incorporate future developments.

The conference entitled "the benefits of the Computer Assisted
Translation for the heads of information centers and for the end-
users" is intended to show the interest that Computer Assisted
Translation can bring, not only to the head of an information
center, but also to the end-user. After having defined the
existing systems, the nature of the texts to be translated, the
technical and human problems connected with the use of the
systems and the needs of end-users (quality of the translations,
information knowledge in the mother tongue...), examples of on-
going applications and systems under development will be
presented. These various applications will make it possible to
highlight the advantages of these systems for information centers
and to propose solutions for the benefit of the end-user.
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reports Is a Multimedia envlronmeot.111ls oatlcular a1osllcatlon Is C89070243
viewed to be approriate for a large set of needs within large COMsuterloed test Interpretation
user comr-joltlesx donain experts dea;long eth on-line Specialized MIRAM G. E.
documentation Sucs as software engineers. medical specialists and journal maser
so on.In tils apollcation~textual information appdars as as PraCtIcal. Theoretical Mathenatlcal

intereltlog Wnela to accessing related pictures In the data E80
Ate.Ir presenting toe applicationi and a study of toe zz

part; Cular Corous Involved. toe authors doftne it senantic model liauchnO-Tekh.lof.2 (OSSR);NaUCftnO-TekunICheskaY& lnOMatSIys.
for toe OsumantS based on a onceptual langaate.TheY detall toe Sefiya 2
Inoeulod process and i-s various li0g1.stio conouents. esential AUton.Ooo.MPathLiooslst,(OuS);Automatlc Documentation aod
for the translat ion of Medical reports Mathematical Linguistic$
C7140: C7240 VOL.. 22; NO. 9: PP. 19-23; 8 Ref-; OP. 2959
Cnout atlonal linoostics.lnaeslog~langubo translalton:medlCAI VOL. 22; NO. 5, PP. 32-9; OP, 1990
4dnl nlatratt ICoua procesSlnc;voca~ulary NIPSBP
medical resort lndeslog~nutlmesla envlromnmet:t21E experimental ADWLaE
approacnlsrge user cormnhtleso~main eupett:olt line 3peclalltO 0548-0021
documentat~on;sdftwart 0ngloeerS~medICsl soeolallStS;ttsal3 0005-tOSS
Informs; lon:ata aso:sesant Ic mool :dcuments~conceotal language: OoOS-tOSS/t8/S20.Oo
Indexing PrOCeSS:lIoguIStlO Componet S tran$ lat ton Oginrs of Autoatic Information processing Systems art

Increasindly Concerned With providing a formal CoAceptua)
representation of toe Orobl " unlverae.For System$ operat10g With

C9004601natural language tests, this means extracting from the natural
N3194n of LMT1; a Prolog-basfd macninc translation system language Its Conceptual content ass eodonlong toe Content with 9
MccCAD M C, form. making it dusceytlble to Ccouter lopu; and processing
IBM 700555. J.Watson Re.Center, Yorktown 01110025. NY. USA according to a desired order.Tne athor oescrloes toe results of a
Journal paper Study Of the Semantic structure of English urI -istS. pasta on
Practical a model Of distributionul semntic classes IonC) ootainod with the
End SIIISR-SMIT software sacksge for the AVESTAI national O~t3OA~k.1h*
I.0S modeleand toe analysis procesures Are basud on a ncovel apollcat Ion
Comou.Llosrulst.(USa).ConostatlonsI inguiostic$ Of toe Concept Of dlstt loutlonal semantic analysis
VOL. 15. NO. I; PP. 33-52; 38 Ref.; OP, March 198? C7820: ;C61300; C4290t c7300
CLINEE OmUttOhS1 lIn2UIStICS.la0gsage trnSoltlsn2oS~tIC3:naturaI
0382-613X langoases.natural sciences computing:nOrd Processing
0362-f 13X/89/010033-S2S3.00 corouterloed test fnterpotation;interactine machIne translation.
Let (iOglc-Dased macslng translation) is an experimental automated unified tbOrfsOnysICS Subscription SYsteM~autornat1o
English-to-Germas LOP system. being develoed Is tro framework Of Information Orocoisslos systtsa;formal conceptual representation;
logic Orogrammloo,50e English analysis uses a logic grammoar oroolei universeonatural language teuts:conceptual contest;
formalism. modular logic grammar. which allows logic granmmars to computer Inyut~semantic StruotUre;mgI 1d science tests.
be More compact. ass which has a maodlar treatment Of syntax. dltstrlsutlonal semantic Ciasses;SC:S11FaR SIlT Software o)ACkl~t.
lexicon. and sewuntICs.The Engilis grammrar Is written AVESTA natfonal datapank~analysis orocecures;dIstrioutIonal
Inctenmdently of toe tust( of translatlon.1.M1T uses s se-antic analysis
syntax-to-syntax transfer Method for translation, although top
English synitactic analysis 2-med contain Some, results of semantic
Choices and amos aeop grammatical relattons.Semartio type checking C89064144
with Protog Inferelce I$ done darling analysis and transfer The Qulitative and Quantitative characteristics of Japanese Sentences
transfer Algorithm uses logical Varlatiles and unification to goos ISIZAKI S.: ISAHAtRA H.
advntnagt:trandfer Works in a stsole left-to-rlght, too-con Journal paper
eaF.Affer transfer, toe German syntactic genera;tion comoovent Experimental
produces a surface structure tree or applicat ion of a System Of End
t ree transforms; ons.7nese transformations~ use an augmentatIon of zz
Prolog Pattern natcnlog.ST has a single lexicon, containing ouch Sall leCtrotech.1.as.(Jayan);Stletls of toe Electrsttemoncal
source and trasfer Information, as .ell as done Idiosyncratic 1.a~oratory
target morphological Informatlon.Tnere 15 a Compact external VOL. 03; NO. 0; PP. 462-84: 6 Ref,; OP 2989
format for this lexicon, sItn a texical preprocessing system tout OESIA7
4,01t4eo dfaults and coroles It into as Internal format 0366-9092
conve-ient for the syntactic ccoponehitsDuring lexical ReOrtis On analysis of Japanese dsmdes conducted to oatermioC
prepocessing. English Moron=logical analysis can 08 Coupled With their suatltatise ass quantltutine characteristics mhilct, arm
rules that Synthesize ocs trangfer entries consldered 10 contrloute to relat've complexity of toe -Dares*
C7820 language.Twenty-Sls textbooksd used for classes of Japanese
conputational Iingsldstics;Iandssge translation language. Mathematics. Science, aod social study at elementary
semantic type 0oecking;so.Jrce Informatlon:LMfTProtog Dasen machine Scools (specifically for second and fifthb gfadorsl, junior high
translation sysiezltolic based machnfe translatiom:Eoglish to scrocos. and sigh school. were sampled to obtain some 2700
dermn MT SYdtnom l9C PrOgrammlo;EvlISh analysis-l~gc orammar sentences for QX31natlon.The oojects of quantitative analysis
formalISm;oodasar logic granmar;syst ax: I oxcon; Eol si granna4r; Included the lengthi of sentences. the number of verbs, adjectives,
syntax to syntax transfer malhod:Englishi syntactic ana lysIs Trees, I andadjectival vercs. and toe nusoors of modifying pnraSts andO
Protog lno roce-lrAotfe algorlthmo;i091cal narI2l*Sl;unlflCat Ion. parallel strsctures.70e qualitative examination enconoarsed
left to right~top down;orcwad syntactic oeratIon:Surface hhounyma. morphological amolgulties. sentence styles. paratlel
structure treetral traosformationstProtog pattern watching; structures. ellipses, and anapooa.Ftne Sentences mor* chosen from
transfetr I nformatlon;l d1losyncratic target morphological 216 Textooks (one each grade. one each Suject).lel 3#teot1d
I nformation;Iexical Oreorocezslng systezm;defaaitd;lhteoal format, sintaoces Identified as those having toe average osaractert(IIcs
English morohologlcat aoalysls~ralos are expected to serve as data adainst whlich present and fotare

oachlne translation systems are evalateda
C7e20; COIS8vO

d900OA800 computational lindulstlcaslanguage translationlnatural languages
SPPS-toe system of s11m-astoswtiO translation of frofessional test machne translation systems emrhualtn-craeitc;
from English Into Czech language cdmoleuty~t~xtD~ok saaoles~natural lahguage processing:
STROSSA P. quantitative cnaracteristids;Japanese senteaceswalysis;JapAoes*
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I angage; untItatlve analysitlsingtn of sontwcsln u'er of verkii Sentence level anarborAt aChine transiation cOOsitlOnAlitygimO
aojeCtIveSiogjectlvaW ver$,nunoprs of lodifyIng PhrASelhOrmOlyMs; ft IIsm lngultt onenOnena;wh moverient;pssIv;bIndIlng;

ryPOOlOglCSl amoIgUttl@S;OSntnce styles;perall 1 structuresl roflex I"S'prnOuns
,ll apses:anAPhor

¢89088888

009058988 A ne View on to. process of translation
On forallsms zn analysis, generatlon and synthIsIS In Maclhine Fourth Conference of tie European Chapter of the AssociatIon for

translation Computational LI.1ulIstcs.ProCeedtngs of the Conference
Fourth Conference of the European Chapter Of the Association for Manchester. OiK
C"utati onal Lingutstlcs.Procsedilgs of the Conference 10-12 April 1989

ManCnlttr, UK BATEMAN J. A.; KASPER R. T.; SCHUTZ J. F. L.: STEINER E. H.
10-12 April 1989 nf.ScI.Znst., UnIv.of Southern C&itfornla, Malrna fey ROY. CA. USA
YUSOFP Z. Conference per
Unlv.Sains Malaysia, Penng. Malaysia Practical
Conference Paper ENo
Practical uS
END AssO.Corout.LIngslstlcs:Orristown. NJ. USA

MY NP. XXV-326: PP. 282-90: 28 Ref.; OP. 1089
ASsoc.Co=utLInouiatics:Morrlstown. NJ, USA The authors lescrite a framework for research into transaltion

NP. XAV-3269 PP. 319-261 IS Ref.; OP. 1909 that dra.s on & comontlion of twO existlig and Independently

Tie author Is Interested In formalis i l fic are Doing Used or constructed teCrmlogies: an analysis Comrponent Ceveloped for
hiae yDliIcat tonS In the do.1 of nacnIno translation (MT).Hi$ drsmn by the EUROTRA-0 group of tAt and tie generation Compoent

Itterest lies mainly in their role In the Domain In terms of the 0tvelooeod for English by tn. Penmaon group at ISI.They present so"e
case In expressing linglstio knowlO09e retuirta for MT. as well of tne linguistlic implialOns of the research and Itn promise It
as the Case of Implementation In MT systems be.H i91ns by years for furthering understanding Of tie translation Process
Discusjlng formalisms within the general context of MT. clearly c7820; C8180N

separating the role Of linguislic fOrtaisims on owe end. which are computational lingulstics;Ianguage translalion;nstural langages
sore Sot for expression linguistic kn wledge, and on the other, translallon;analysls coowent;GormanIEUROTRA o;Engiisil;Pe.nan

the SLLPS which are scifically designed for MT Syst Ms. e argues
for another typo of foralml. the Ceneral formalism. 0 Oridge
ti ga tetween toe two.Next he discusses the role Of for.alisms 89058984
In analysis and In generation, and then more specific to MY. in Translation by structural correspodences
syntheses.He sums up with tri building of A. co iOler that Fourth Conference of the European Chapter of the Associatlion for
gererates a synteSiS Program In SLLP from a set of specifications Computatilna LlnuItIlCs.PPOCOftIfgs Of the Conference
written In a Central form-alism asnchester. OUK
C7820: C618011; C4210 10-12 April 1989
comoutatlonal IinguiStics;fomnal saeOCfication:granars~linguage KAPLAN R. M.: NETTER K.; WEDEKI1O J.; ZAENEN A.

translation XerOX Palo Alto ROs.Caert. CA, USA
lilnguistiC knoldge;llngUlstlc formallsms:SWI.PS:general for" llst Conference payer
corotler:synthesis Program:sDoctficOtins Practical

ENG
US

C890S8987 A15o0.Co0It.Lilnguistic:Morrtston, NJ. USA

Situation semantics and 0 cn0tn translation NP, xxvn326. PP. 272-81- 18 ROf.: OP. 1989
Fourtn Conference of the European Cnlater of tie Assoclation for The aUthorS sketch an Illustratt an aipoacih to MAchIne
Comoutatonal LIngUIlstlcs.PrOCeIngs of tme Conference translation that exploits tie po1ental of sifultmneUos
Manchester. UK corresondences between separate levels of inguistic
10-12 April 1989 representatiOn. a$ formalized In the LFG notion of
RUPP C. J. codscr lotIons.Tne aPyroaCt is Illustrated with enaoles from
Manchester UnIv.Oist.Of Sc.& Tecnnol.. UK English. German And French whero the source and iIn target
Ccifernce paper language sentence sno noteworthy differences In linguistiC
Practical analysis

ENS C7820; C818ON
G8 con l Utional linguistics;iangulge translation;natural languages
Asbc..Co ut;LLingoistlc:O/rrtitown. NJ. USA structural correoSondences:machine translatlon;linguStio

NP. Xxvn328: PP. $08-18: 20 Rf.: OP. 1989 reoresentAtion;LFG notlo;codescriotions;EngliSh;GerS-n;FrenC
The author deoosn3rates that the enriciled theoretical vocabulary target language sentence;linguistic analysis

of situation semlantics offers a fre Intuitive characterisation of
the translation process, thin w0S 0ossl05 o using sort traditional
Semantic tneorlos.This Derostration takes the form of a C89008983

fcrollston of tile cost coronly used ntro4d for MT In terms Of A COescrIPlve framework for translating aSaker's meanIng-t10ArOs
situation senantlc Costructs.He consiers whAt the theory of a dialogue translation system Docteen Japanese and English
situation semantics has to offer to an MT apoliCatlor.he paper Fourth Conference of the European Chapter Of the Association for
O.31S5ts of a D3soC Introduction to ins machinery Of Situation CsnOutatlonal LInguistIcs.PrOCeedIngs of tie Conference
semantlcs, an examination of the Problem of translation, a formal Manchester, Uf

Descriltion of a transfer-based MT sysle- and some examples of the 10-12 April 1989
kind of leical transfer one would expect to define in Such a KUE M.: SATO G, K.: YOSHIMOO K,
systes AIR Interpreting Telephony ROS.Labs.. Kyoto. Japan
C7820; C185ON: C4210 Conference paper
Computational IlinlIstIcslfora I anguages:IangaSge translalion: Practical

natural languages E10
acnline translatlOi;tleoretfcal vocapulary;sIluation seantics; JP
foralisatlion:transfer based MT syStelexlcal transfer ASsOC.Clnt.Llnguistics;horrSlto-n, NJ. USA

NP. XXv*328: PP. 264-71: 13 Ref.: OP. 1989
A framework for translating Speaker's meaning Or intention is

C8908986 Proposed based on two notions IIl.ocUtlonary force types (IFTs) for
An aSOroach to sentence-level anoploxra In machine translation snalysis and delisfon parameters (OPs) for generation.tFTs are a
Fourth Conference Of the European Chatter of the Association for certain kind of Classification of utterances concerning Speaker's
Co putational LIngjIstlcs.ProCeeoings of the Conference ieanlng.OPs present background Information of language use In

Manhester. UK Order to Derive an apprpriate esyresslon from speaker's
10-12 April 1989 ssanlng.ln Japanese, IFT's can be Deriveo autOMAtlticllY tnroughl
VAN NOCR G., IORREPAAL J.; ARNOLD 0.; KRAtLeER S.. SADLER L. syntactical Constralnts.To generate acproorlate exressloMs,
DES T01E L. language-sy3cific conssJnlcat ion strategies related to OP values
foundation of Language Tecrsnol.. State UnIv.of Utrecht. hoetllerlands snould be given a orlOrI.Toe whole process is Performed In A
Conference Paper unification-oasso framework
Practical C7820; C6180

ENG Computational ingJlstlcS;Iarguage transialillatiural languages
. MT syslse;descriitive framenork:neanIng:dalO9ue translation

Asso.CCnptLingulsilcs;Morrlston. NJ. USA syste;JoaneseolElilln:l ntlOn 0:i ocutionary force types:
NP. sov32P8 PP. 290-307; 14 Ref.; OP. 1989 decision part.aoters;utterances:backgroun inforrlAtiO'1;SytactIcal
Theoretical researc.h In he area of macilne transalton usually constraints:unlfication based fraework
Involves the searchn for and creation of an apyrorlat2
forzllso.An Important Issue In this respect IS the way In nion
the O *COsl onality-of translation IS tO of definedTne autors C89007069
InlroluC tnr anaqy lc oicoonent of the M11o forllsmlt ma0kes Interactive Ircrevental Coart parsing
tie definition and translation of anaoorlc relations posslle. Fourth Conference of the European Ch01ctr Of the Association for
relations which Are Usually oroOlesatic for systeS that adcere to Comutat1onal Linguist Ics.Proceedings Of the Conference
strict cOnoosillunality.ln U1nO, Ins translation of anayorIC Mar.chlttstr. UK
relation$ is composItional.Tnie anapnoric Component Is Used to 10-12 April 1989

Oefine linguistic phenomena such a% n-rove nt. tie passive and WIREN M,
the binding of reflesivs and pronouns monolifgually.The actual Det.of Coryut.& lilf.Scl.. LinkOping Unly.. Sweden
working of the conoonent IS shown Dy means of a delall* Conference gaper
discussion of sr-mOVement Practical

C1820; C1804 E,
coffdtatioil ingulstics,1anguigs transalion:natural languages S!



AzsCC Comut 'inguitics!eoyrston' NJ4, USA Systes; Intelgtent tltorslhnowleag# acQUtlti~idIscourSe
NP. nxuV-2R! PP. 241-0-. 24 Ref.; Op. 1989o representationlanaphora resolulion-.untficatlon grammrars;ahd
Presents an a Igoritha for IhcrenwentaI Chart Parsing. outlines how machine translation
this Could he ehoede In An interactive Parsing Systole, and CR1801; C4210 C78204 C6170

dtsuse any this might be useful. incremental parsing Deals that computationral iingutstics.,granarsklnOwlgge engine~pring-.itnqgne
3cpu is3, an sdi icmAl fashion, In particular allowing transiatioctnmnal 1-rogges

arbitrary changes Of previous Input without enh3,uStIne computational lexical se~nigpr~g5snasntrllanguage
t &naIYSiS.interAei IV* parsing means that the analysis procest s 13 prOCASSIng~txpert Systemshwkniedg reptesentation;IoWIC
ron=led iewneOtateIY At the Onset Of new Input, and possibly that OrOgramingitext to speech sysiemA;InteIIigtnt tutors.AhOwIedge

the systems then way Interact with the user In order to resolve aCQuisition~discourse repreSeniation;anpnora resojutIon;
',toolenAM that OCCtr.The Combinat ion of theSe technitues Could 0* unification grannarStaChn* translation
Sled As A pa rsing hernel for highly inteative And 'reactive'
hat Jr &I janguag* processors, Such as parserg for dislogne System.
iteractive --computer.. ai.de -translation-w systems. and C890570i0

ianguade-Sensitive text edttors.An incremental chart parser Tentual andi Computational linguistic$
eboyw tn Ihe ideas Pdt forward haS ben Impleomented, and an FERRAhI G.

enoeddIng of this Is An interactive parsing system Is near Journal Dppe
Cootle Ion Practical
CO8SO801C4210 17k
co ,uati Orai Iindaioticstgraerarsl iteractive systemO;natursl zz
lahguag s Sist.ZwPresa (Itaiy)'Sisteni &. lopresA
ihcnen tai Chart garsinglInieracttve parsing Systenm:pie#ceneai nOtL. 35: NO. 302; PP. 873-9l 24 Aef.; OP. April 1889
fatnhiontharSing irernei~natnral language prccesoors;dialsgue Reviews Some Of the mrajor Zreas of Compatational linguistics and
systrns; Computer aided translation systes, language sensitive teat tent processing.lniese Include statistical linguistics.
editors Concordances and lerrnatigat Ion (including some machine translation

aspects); machine4 dictionaries, morphological analysis, tent
comprehension and generation, and stylistic analysis

C89570SS Cftteii; C7820: CR1300
The organization of the Rosetta Granmmars curnoutattonal iinguisticgtlahgnage translation-.1ingalsttcs:noto
Fourth Confhtrenct of th. European Chaspter of the Associationl tsr processing
Coanotatlonal tLIngsistics.proceedinss Of the conference Computational Ilngulatics-.twt proctssiiwg;statistical lingluistics.
Manchester. UK1 concorganceslerratization~oscniwe traslation~racnit
10- 12 April 1989 dittionrIeotmorpnoiogical a nalysi3,tot todrehenstonIatyi istiC
0014K 4. 'Analysis
Philips R43.Lass Eindhoven, Netherlands
Conference paper
Practi Cal C89058975
Rho. The potential-of Swells-a muultilanguag. Il system
Nti SIU R 8 .1 GAWRONSKtA WANGREN B.
AdOoCectLiwgUiStico;hrorristwh. NJ. USA Dept of Linguistics 1, Phonetics. Lund tnIv,, Sweden
hP. xxv-328: PP. 80-8-. 7 Aef.; PP. 1989 Jounai paper
The Organization of the grammars Is the Rosetta macnine practical
t ranslation System IS aesctrihD4 and t I1I5 shown how this Rho
Organization Makes It possible to translate between words of SE
dIfe ren t syntactic Categories in a systerattC way.It is also Ccmost.Tranpi.(tSA);ComoutorS and Translation
shown now, the organization Chosen Makes It possible to translate VOL.. 3; NO. 3-4 PP. 23T-SO: i1 Ref.; OP. 1988-1989
srAll Claus es into fail clauses and vice versa.tpe central concept COMIES
worked out here is some detail IS the concept of partial Isomorphy 0884-0709
bet ween subgramears~lh* system as eertped As$ teen Implemented Swetra is a wultilarguage MT system defined by the potentials of a
And Ii S Ding tested formal grarnar (standard referent grammar) and hOt by reference to
C6l8Omf; C4210; C7820 a genr.SucceSsf ul transiation of sentences can ow guaranteed if
conostatl onai linguist lcs.granmars.ia4nguage transiatlon~hatural they Are within a specified syntsctlc-fsrmat hased on a Specified
iawgusges iewlcon.Trw Authors discous the conseosences Of this approach
noseta grnass ann translation lystewssyntactic categories. ,grasnatlcally restricted wachne translation GRaTl And describe
shall clauses;fali ciauses;partil lsomoOMylSubgraroarn the hlmis set hy a standard choice 0f grammatical rules for

Senteonces and Clauses, noun phrases. Vero phrases, sentence
aadverolaIs. wtcSuch ruls have been set no for English. Swedisn

CA9057O94 ari Ru A ai ontw si of fatlarlty (frequency) and
Ambiguity resolution in tri 01418811 PL.US Coputer oificlency.However. restricting the granwiar and waking it
fourInh Conference of the Euoean Chapter of the Association for suitable for several languages poses many Droolens for
Comnputational LlngUiotics.PrOCeedingSoOf the Conference opt imizat lon.Sampie teuts-newspaper reports-Illuotratt theo type of
Mnhetr A i tent that can be translated with reasonable svccessarong Russian.

to- 12 A.r,% 1889 gEngls and Swddisrh
itITAhO N., TOIRABECHI H.; LEVINl L. C7820; Cd210; C4190
Carnegie Mellon Univ.. Pittsourgh. PA. USA conoutational liwdulsticogramhars;Iagusge translation
Conference paper machrine translaton;Swttra;mult Ilanguage MiT system:formal gramsar.
Practical standardi referent ramrspcfldsyntactic format;specif led
ErIC lenlcon;grannaticaiiy restricted machine transiaton;GRNI;
US grammat Ical rules;senoneces Ciausesrroun onrasestner phrases;

Aiso.Ccput Llwslstcs~l~rr~ton. N. UA sntence adverhflaig;English;Swedish;:Russian~cdouter efficiency.
NP, xxnw328: PP. 72-9. 28-Ref.; OP. 1989 weSpacer reports
Th * authors3 present a ccnt-cased (or energy-Ouseul model Of
0153.0 1guationhen a sentence IS ambiguous. a4 parse With the
least Cost is chosen fron a"Ono. multiple h ypotneseg.fach C80049801
hypothesis 15I assIgoneo a cost which I S arced when. RI) a noe Automatic Computer recognition of Ceranr word types
Instance is created to satisfywreference success. (2) links XlE JINBAO: SUNl JIEM11C; WANG 41811
Otte. :WiInstances are created or removed to satisfy constraints on Journal paper
concePt seoutnceS. and (3) a concept node with Insufficient Theoretical matwematical,
frIsl;.g Is used fur further hrocessiwg.Tins method Of anolt7r CHI
rsolutI ISon Is ipemented in OMORANS PLUS,. which Is a second ZZ
geeation gi-directtonal EnglishfJ3arese macnine translation J.Shanghai Jiaplong Univ.(Crlna),journal Of Shanghai JIastong

systew haled on a massively Parallel $;)reading activation Paradigmn University
C6tRONI; C7820 nOt.. 23; hO. 1; PP. 7086; S Ref.; P. 1989
comdutational lingulstics;lsnguage transiatlontwaturai languages SCTPDrI
natural l anuage uhderstghglng~dIrect memory access:glsambiguation, 0253-0942
parsetleast cost~nulttgle hypotneSQSconceot seouences;swD10ruity Word type recognition is the basis of natural language
r SclUtIOn;MThReNS PLU.gnilsh Japanese machneh, translation understanding and analysIS.Tite authors give a Cescriptton Of the
aosters~massively Parallel spreading activation posllity of Gce'pan word type recogniition hy Compouter According

to tne Theory of pattern ahd Pattern watching In SNOWLt AS well AS
ttflOlsplit yt Ofamor.2mrOgy Is Gornan.Ihe software employed is

C89057050 Ge~r word type recognition has as accuracy helter Of Over 98%
Fourth Conference of the Esrooean Chapter, of the Association for CAISeil
Computatlional LiwgustICS.Procoedings of tne Conference comnputational iwgsistlcu;Ianguagc translatonwaturai languages
Fourth Conference Of me* European Chaoter of the Association for automatic computer recugnitlon.language, pAttero.language
Comnputaional tLingulitics.Prcedir~s of the Conference undorsitandInq;SO5t.;Cerman word type reconition

Manchsteor. UKt
10-12 April 1989
Conference proceedings C89049800
practi Cal Language and meaning
E14G AA If,
"Z Fac.Of Eng., K yoto Univ.. Japan
ASSOC.ConoutLlwpsiatics:Morriotowo. NJ. USA Journal paper
NP. gwvw32R; OP. 1889 theoreticai mathematical
twe followi ng topics were cealt with: comnputational leuical 480
semant Ics;par soingtgranrar s.nat Ural language hrocessintewort JP
Sy 5ytm;nwe~ rooreSentatton;lsotc prOg,'amnsthq;teut-tO-ioeW.M 4.lnst.ectron.lcf.Cornnsung.tJapanl.Joural of the Institute of
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Electronics, inforuation ano Communication Englneors International R&D Cooperation
VOL. 71: N0. M3: PP. 1157-82:3 Rat.: OP. 800, 1988 00230: C7820
DJtG07 wvtr,-o30nt Policies:anguage translation
0913-5693 government vlewstanguag MTcR D worktcomCuter represeintation
Te relatlonship fatwoan language an Its osanlng Is Oeorio1,. Comoutatloal lingulstlcs
mthods of dttining meaning art outlilneO fro the standpoinl of
0oputatlional linguistes. And tn# role of language In symbol$ And

lIages Is Oiscusse.Theii to ICl areas Inclupoe () meaning of C89041069
.oro:(2) meaning of paragra0i(3) meaning of snter1co0(4) meaning 0 tCoute* *(a113 *translation** system and ot00utr10Ze
In translation:ran (5) role of language In rweaning dictionary
C6180N; C4290 MT Mchin* TrAnslaton Suo1,*t.h*nusctlt3 ano Program
toeutation l tlngu1st1cslanguge translatlonmnatural languages HAkOne, Kanagasa-ken. Japan
l13QtnMoa1s1tnQPCOV04PUtatI3*at *lnglst ce31 :y nDoIs;II3gs:.0010 17-19 SOpt. 1987
1,*3r301sentence;trans tAt IOn YAM0OKA Y

Conference Paper
Pre tical

C89041185 1NG
Europan CO"Vinlty Policy on 0T zz
MT Machine TranSlation Sumtt.itanuscriIls and Program osi1a CoMKaw3SSkt, Japan
HAWA0I. 63naga.a-ken,. Japan NP. 159; PP. 141-2; 0 Rot . O0. 1987
17 19 Sept. 1987 IS$ Inc., are engaged In language services Including translation
ROLtNG L.. services and are one of 1e loading ortbanleO. In Japan In this
Confertnce paper f ll4141r Cust00*r3 regIt*7 Cho AIgnost p0oSSib e loalMly Of
General translation from Engtlish to Jaanese for their salts materials,
ENG "nuals, catlogues and so MISS have therefore Introduced a

ZZ --**comute . aide0.* --translation-- syste developed by
Toshiba COrp:Kaw3SAXI. Japan TO. ilba.They nave een *ttII lzing and Improving this 3y3t10' tO
NP. 159; PP. 978; 0 Rot.: OP. 1987 assist translation activities Conducted oy experen:0e 3no
On of the toles of the E. COMISSIOn I to help 11e European profession0 1 translators. mainly for the following purposes,
Commnily to overcome 1na language barriers t,at are presently Stlanardtsatlon a1,d Unification of terminology ;and custoizatio
h033frlng It$ cultural And ecor l1 unltlcatlio.The ¢00m1ss0on Is of termnol¢igy
supOorting 03SIC research, develong new tools an resources and C7820
prooting the1r 130"l eentat1on t0rough the creation of oonoatible, language tansat1ontlngu0 st0s10 :tancars
uSer-trtenoly Infrastructures.On trio research s1e. the 1UROTRA !SS:Comoutorizeld octlonarylanguage servicts;translation services
programme3 313S at Supplying not only w1tr a modular MT syste te331n9 cSystelts*43pan;703t1tY*Eng1lsn3d 03ane s s leadin1et als
Covering all European 1angu3ges. but alSO 1th A Valua ble test 1, nu03 3I3s0 clslogS;C0o0UteP aided translation Sys3e0 TosnlA,
for furter researchn In coputattonal lingu1stics.Zn the framework translation acttltes;pofes11 ioal trs0nslatorsstanaarpisat1on,
of the ESPRIT program e. several projlects are 3imed at 1*e uniication;customization:torminology
Integration of voice recognition 7evices In Inustrial * ulpento.
ut the 3an research Project IS one that ASS Ufn1,rt1k,0 1 a
t1O0O0g0 analysis of seven European languages 11tn a view to ¢89041037
creating rel31 ole lexical resources for Use of oth text an Fujtsu Macn-no translato system
speeh translation.Ttle CMISSIOn &ISO contributes to the MT Machine Translation Sumolt.Manuscriots and Program

develoment of Standards for linguistic tools and resources. 1kon0. 3anagaw3-k3n. Japan
Including lexical 7at3 banks. text an s30een corpora and 17-19 Soot. 1987
multilingual thesauri.Another ajor effort to t e Comm1ssion has UCHIDA H.
1een Its Contribution to i OvetolC0 nt Of 11 SYSTRAN system for FujItsu Ls.Lt=.. Japan
a nme0r of European Ianguage Pairs Conferonce p0per
C0230; 07820 Practical: Pro1uct reviews
government polices1:languag* translation NG
3T:Eurooean Coonty:languape oarriers;user friendly .P
InftPstrQctur*S;0UROTAA prograe:ROeC0Ular MT systom;EuroO#An ToSht, Corp;Xatasakl. Japan
Ianu3aps;ooVutottlooaI linpu1stiCs:ESPRIT proraMPwtRVoICe NP. 159: PP. 129-34;'0 Ref ; OP. 1987
recognition davICes:Jnoustrls) eQutp.ntlstancards;llngUIstIC Due to the rapid advancement of both Computer technelogy and
tool$;rasourcs:lexical data Oanls:ieeCn corpora;multlingual linguistic t0eory, M 1cnlno translation syStems are eo0,ng into
tAoasuPt:SYSTAN system:European language p31rs p 1actical use.FujltsuaAs two 0ac0 n translat1on Systes.ATLAS-Z

IS a syntax-Pased machine translation System.ATLAS 1 13 A
se33nt3tc-a1s,3 ystem wn3cn a10 s at high quallty multillngual

C8904S071 translation.The ATLAS 11 translation echni33M 13 *xp01311e;1t
Prospects Ionma30111 translation1Involves analysis, transfer and generation processes
W7 Macine Translation SU0*st.ManUSCpftS an Progra3 C7820; C61300
HAkOe, K3N9-a-ken., Japan computational Ilnguistlcslanguage translatio:lngu1stI1s1wor1
17-19 9Cot. 1987 processing
HUTCHINS W. J, transfer proctss3anA3 yss p 0ocess;Ja oSnese English translat ion,
Unlv.of East 1nglia 1 Norwich, UK Fujitsu Machine trapSlat0on;Co0,outer tech*nology;1n0lst1c 1heory;
Conference paper 3CIne t,0 ns1t11" syste3 .;ATLAS 11;aA1,ontlC bas syste:1fgn
General quality multilingual trans3tlo0;translat1on methantsm:gonorat1on
ENG Processes
08

Toshi1a CorPyxaasaki, Japan
NP. 159; PP. 48-52; 0 Ref.- DP. 1987 ¢89041060
Reviews the State of Cho art In MT system, noting 1hat no The heed for V7 in nones a
o003onal system$ can product 3oo0 quality oulput without MT Macine Translation Sueltanusoripts PAnI Program
Placing restrictions on input texts Or Involving human HakOne. Wnsgswa-ken, Japan
ASS3st1nce.MT System0s Under devolopment are based on the 17-19 Sept. 1987
synlax-oriented approach of Computational linguistICS.AI SUODAO 1,
Aproaches offer %me scope for considerable Improvement,. 1,i1st Confrence 1aper
Pros0t0 s for future fully automate translation System s will be practical
those comI0n1ng trational linguistics 30rocnas &no knowledge ENG
based approaches ZZ

C7820; C6170. 08180 Tosb COPo:Ka.a3Skl3 Jaan
C1utational Ilng1IStIcs;kn<Ole4g ased Sy1e0;Ianguage NP, 119: PP. 113. 0 Rot., PP. 1987
translation Summary form Only glvon,'tchlne translation technlo0y will oring
ma10lne transl.tfon;*T systttms;huan assistnce;syntax oriented new 0070rtun1tes foP IndonesiaAn 3n0onesan agency 1S therefore
or03Cn1;¢omtAt tonal linguisticS0A0 2oPr0c0hes^fully autoate Conducting research a0 =evololng a prototype Engl1sh-1nOones3an

translation systemS:kno.le¢dgu base aDpprocIes °Coasterse "aied.,o* "translation". systee.Involvemnt in a
Japanefe R&D Project to d evelop multllanguagg machine translat ion
is a)$SOoutlinedC89041183 C7820:C(1230

Govern1ental VI0 s of 0T eco mic an socio001031c ffects;Ingug0 translation;rese1aren an0
0T Mcrkine Translation Sumlt,3mnusoripts an PrOgram 07.velooent nnageent
H3kone. Kinagawl-kn, Japan 0:3nrestagn agency*103lisn Indonesan Coptr aided translat1on
17-19 Soot. 1997 Sysle;:Japsnest R 0 project;vultilanquage 30Cn1n1 translation
CZER13K J. M.
Confetrence paper

General C89036044
E08 Kan1-to-Kanji translation ba3s0 on 001oC103ti S3 analysis for
zz non-segment e Input
oSh1, CO~rp:Kawarski. Japan YA0SHIN1 M; 08ASH F.

NP. 159: PP. 38-9;0 R0.: OP. 1987 Human Interface La1s.. NT, Tokyo, Japan

Language will play an I1ortant role In future R10 0ork.1t Is Journal paper
A0ena0le to c..omputer representat1on,Lsnguaga R& still leaves many Practical
01stIOnS U rol301vC.7ranSatton is One of tose,.Th Comouter will ENG
00tr Jte to t 0 rsolution of thesuse questions,0 disCiplInt of JP
C1out3t1onal l1ngutc1s 33.ay not be sufficiently Rev,Electr.Cowun.La.(Jaan);Pevfo of ine Electrical
matur.0000011tonal linguristics3 wilI 1,8003 3 m*ajor P1eld0of C23*1leln,,10 Laboratories0

.-
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VOL.. 37; NO2. I- PP. 65-70; 13 Rof.t OP. Jan. 1909 caoia rnomtonctulJsasrtrllngq;

ORELanle byana~niope seenti cateory toew Iea edgea Ofsliglsl Candibt
sente0ces ior Chaintoesej Englisht iosierduedtonces itO
Prhoses ardu ny is t on mrpho otaal m toand eutsii
translation.TI a mcurac Of IUtG 855M 3q~C ymesrn

cein aloa numbr gOfword Cs,,knroniede at sytern WP nclundeIth C8096

eoow nd abutn 3000to o wanj t areat nColectdfomal c *$n slOatin o Wca nomto etr
Sencs Idicionarie 104 ethis rndida sinenaCmtrix 0027-74H0D8 ZIM-RVNNH.H
ooccurec b tetemantic or.thepomnnumerofgCanddt Un0C-48/58/0812-0251002.50/0 Wes Ooma

sentences In XaT-eoPaaer btranlatiotoes raducdutoeAbout 1/10of Journal pape

translationn* accuvicy ofOS 95%0 deeoedi oepoec A

ComuatoalInqIteskr5qdabae (iialtiiiflpai Appliatn of ReriencOnfu DootenfratIon
traaoteroionn r l anguages VyOLe.s at. O Znorat: Sc,35- enceR Oxortto ofC to19 ivrst
JOSCELYnte A. O~;KM of Sarbuhe.Itiicta too s-.scioe transation (es.Germa t

2ourfai~~~In pper pnts rent o hiei Sabjoin systm Outrounoing trosatt
Prct teal-rbasalon-ANSoapies m$S edind sbyt develoei#poect fRI

ROS machine translationt to titles, abstracts. and descriptors frcom
00 Serman 03tababeoAOut 2 million words have been translated 00

Lao.Tcn~l.Ne~tiadS)LaougetoChpoogy far.TO. eARIS Project lS fUnded by tro Federal Ifinistry Of Science
NO. Ili PP. 28-31- 0 Ref~t OP. .lan.-Fep. 1989 and Techoogy
LANIB C7820, C7210
The Paper discusses toe sophisticated documentation toot Interdoc. bibliographic SySttmSnaiforatton, serviCeS.1angxage translation
an tnoxeing-recrievai enhnocemnt to CAT (--computer- -ie- SSAr~ruCXen Translat ion Sorxice:SaarbrxCkt Computer Atded
-transiatIon--.neereaO CAT WAS prlfarily Aimed at toe translation ServiCeIMARItSiutttingxal Application of Reference
dICtionary-ustop translator, Ioterdoc IS Specifically designed to Oriented Ino~wttloo Systematdroan it) Eno~t ttItts~astfaCts;
Oe uWe by a wtde range of professionals. Including corporate doSCriptOrS;tAr2a eatasase
Indeoers and target-lanpuate eno u3erO.Tn* core idea Is that Of
the Corporate knowledge SySten
C
72
50; 07240 C99029765

indeaXtog;nforsratIOn retrieval Sstems As EngtIIh-Zn0CoeSIan *.COroUte. SidelOC- -tranatatioa- System
Indexing retrieval aid:docxmentatton toolInterCOd:CAt;computer SUKtiADJAJA V., SHIMURA M.
aided sranotationtproiesstonats~coroortet indaorS:targtt language Agency for the Assessment 8 xppi~of Tec!'ro. * Jakearta. Inonesia
end nSerS:corPOrate knowledge systeM JournalI paper

Practical: Product reviews
ENO

C89032283 ID
A mathematical model for tranSlat~ons ot naturai languages J. Jon. SOC.Artif.Inteil.(apan):JourxaI of Japanese Society for
KATZ E., L.IM5AN L. J_: WARTY R. H

4
.; ROBINSON S. M. Artificial Intelligence

Pept.of eath., Cleveland State OnlY,, OH, USA VOL. 3: NeO. 1t PP. 103-71 8 Tef.t, OP. Jan. 1980
Journal paper JCGAED
TOiootical mathematical 0912-BS
sc NO Tis paper present$ Ssophist icated method for An
us Eogl ish-IZOloneSlan, nacolot transiation system Cailed EICAIS
lnf.SCI.(USAlslnfOrMAtIon, Sciences (Engiisn-Znconesian *'conputer- bided*- --transibtton-
VOL.. 47 NO0. it PP. 30-tot 10 Ref.,. OP. F.b. 1900 ayst "),In general, a macnina translation System consists Of toree
151350 aim Processes. namely analysis, transfer Snd generation.0*0endins
0020-0255 on in. method chat Is used In toe transfer ieve), macmine
0020-025S/89/$03,0 transiation systems Can pa classified Into four methOos
Savor&l mathematical models have been Introduced In linguistics syntactical direct, transfqr. integration and doe Interlinqxa or
And In translations of languagts.The essential mathematical toots pivot metrod.Zm EICATS. the anaiyst$. transfer aoo generation
Uses Pave been algebra. Probability, iogic. ittc.Tht aithors processes are not handled as Independent OroceSSOS. but are
Introduce a toological model for isn;uages and their intograted.Consequentiy. toe translatlon Process is Cone Is real
translations.lsIng this novel. they prove toAt every text In a time. lpproaching the benaloxr of a hsuan translator coca)
major language 010 a pest approximat ion text in any other maJor C7820: CR170
ianguago.Tney prove. similarly. cnat every test in any major expert systend:tanguage translation
language has a best approximation Within toe language Itself.This syntactical direct tranltton;tranSfer transiatiostnteorsticn,
permit$ toe theoretical possibility of automatic translation$ travslattontintertngua method;EngtIIh Imdonesian computer aIded
04290 020 translation Sste":Pivot meothoa:2aaysIsgenerst ton,
comutationai linuistics;Ianguage transiatimonmaturai languages
mathematical moelt-atural languageslIingit Icstbathemat Ical
toois~algeora~prooatii icy: logic-,tpooogtcal wo04;tapproximaolon
text~automadiC translations C890110$7

Coherent Analysts Of argumentative discourse
Proceedings COMiPSuC 88: Ihe Twelfth Internatitonal Corputer

C89029779 Softnare and Applicat ion$ Conference (Cat .iN.88cH2f2Ri-2)
CAMIC-a *-COmPuer *.AtdoCe tranSlation** of English to CMICs90, ML. USA
Chinese system S-7 Oct. 1988
1988 Itlernational Conference on Computer Processing of Chinese COHEN R.
and Oriental tLanqua~os.Proc##dlngS Pept.of Coutx.SCi., Waterloo Univ., Ont.. Canada
Toronto. Oct.. Canada IEEE
29 Axo.-I Sept. 1988 Conference pager
IOU J.7T. TheOretical mathematical
Canter for 1sf.des.. Fiorida Univ., Gainesville. FL.. USA ING
Chinese L~anguage C0.most.Soc. tCh~ose Canadian Inf.ProCessing CA
Ptofessionalslphiiips Electron IEEE Comput. SOC. Press tiAsh inoton, DC. 05A
Confcrance paper NP. xvtwS31t PP. 4689 2 Ref.; OP, 1988
Pracctical.. Theoretical mathematical 0-8186-0873-0
ENO CH281t -2/88/0000-0468$01 .00

us R.COnent (Comptational LiqguistICS. VOl.13. no.1-2. p.11-24, 1987)
Concorola UMivthontreai, Oue,. Canada has de23rib40 & yodel for toe anaysis-of arguments that InCitots:
NP. xviix645, PP, 47S-9: 15 Oaf.: DP. 1988 (1) a theory of expected conermot structure, whico IS used to
Represents a new System for #.C~ePtr*--aided trbnSlatIon' limit analysis to tro reconstruction of particuiar transmission
Of techxical and sciendific publications Is English Into Chinese forms4(2) a theory of linguistic clues ehlcn ass1gns a functional
lAnguage-This System Is based Upon the Innovadive Idea of Interpretation to special nords and phrases used !)y toe speaker to
Ilinguist ic Canonical transformation In order to incorporate toe Indicate toe structure of the argument tand (2) a theory of
cuitural aspects of a natural language.Via paraphrasing py evidence retationships which includes the demand for pragmatic
computer. toe computer. the messages and Information contained In Analysis to acCCO--Qtot b~letg1 not Currently hefd.Tme asthor
A complex sendence or a set of sentence$ are expressed In cared of SLOnnFoes the PreSCrIPt1Or4x for Conerent analysis, With a vies to
several pimple sotenceS.Sy making use Of a howledde-pase Of the application In toe translation of technical material
Skilled iransiatorS' expertise. sesentence$ are Convertled to 01230; C61SON
'ChnnsedEngtiSn' Sentences which are referred to as linguistic artificial lxteitigoenConutatlcna llnguistIcs.1gahguago
canoncicat forms.7he Chinese Inglion Sentences are then trax$slated translation:nsturai languages
Into Chinese text argeoetative discodrsa:eepected conerent structxre:iinguistic
C7820; C4210; 08170 clueStixoctional ifegeainersprssevidence
knowledge based sysdemssiangxage transiation r*IationshIpS~pragnatIc anaiySis;conerent avaiysil~transiation.
computer Aided translatIon~sCientific PubiicationslixguldtIc teonical material
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8000 AnS.IrS.iS starting po'nt is Hans gUS-orit's tenlued Version of
A atgend*ACY'bAled Analysis of English for tht purpose of machine the LP (inoar QrtCedenC*1 coMnont iCf.u$Zkorelt 1984 and 1988)l
translation.Ohd edition Within the GPSG formalism (cfGazw at 41 a.1985)iie discusses sonei

hISSAO Z.&bOSO h;~~ PtOrcch that result from the fact that
bookt tilt whole compliex poenomenon of German word order Is described at
ENd a utiqa, love) Of linguistic rqereetatiOn.He tt.es proposes a
22 apoewnat speculative solution to soma of these Problems, whitch is
Ulv. Kaio lvy!tPrague, CZech*slovakIa eased on a multi-levol Agoroaca to analysis and generationt within

"'; 157; OP. 1888 the Context of machine translation
Ine book oresent$ a description of tilt analysis of English in the C42l0t 04250; C7820
ffrafwOrk of machine translation experimentation carried out by conputational I induist IClS9raft4st language translation;
the linguistic group at CharIca University in arguetae 5'ojeCt lingaisticstnatural languages
I n dueStion, Called APAC2. represents the second experiment in a L.P ccmpoeentcGPSG;German word ordertieal pocedJencetIiobaistIC
series Of three.Tt book covers formal reoretentatIoo, Program troesntatonIMclrine trantlation
structUre. moptMersC Ceutygi and dictionaries. the noun Syntax,
And t04 Verb
C7820 C88042934
canputStionai Illguisticstianguag* transiation.linguistICd~hatural A feature-bade Calogorial morpho-syntaw for Japanese
languages Natural LWa1QUAQ* PAtsing And Linguistic Theories
loln stICSsnaturai languagestdependency basedl Engiati analysist Prieonneiier. Nest Germany

ErQIlSntmachlne tranSlationzChArleo UniverSIty.r3QQ*APC2:formal April 1986
regraSentatlOn;brOgruht 3trUdturelhnrphthic analys~s~glctloharlesi 5f-IELOg.CK P. J.; 8001.0 i.(Ed.); ROMER6 C.(Zd,)
noun syntax-,verb Dept.of Artificial Intelligence. Edinburgh UniV., UK

Conference Paper
Practical-. Theoretical mathematical

c88054,166 ENG
iicrocOnute-S technology transfer; case of devetOloing GB

wultillogual software (Englishl to Arabic COnersiOn) R4IeieirorCct. Nthetland
technoy Management I.ProCeedings of the First International NP. vIw30i PP, 230-61-. 17 Eot.. OP. 198
Conference besCrIbeS An experiment to investiglte the ces-acteriSatiOn Of
Miami1. FL, USA Jabanese M ooYntAX within alenicaliat frbhewdrk.lt forms part
17-Is Feb. 1988 of a study Into English aro Jaounese drufrars fron the garOChI&I,
HO111 Y A.: KHALI1L T. M.(EJ.).' DAYRAKTAR B. A.M.) . EOOSOAAAN J. contrastilye and universal viewpoints. wch is wntdh to Support
A. (Ed,) the leoienentatipn of machine translation system between the two
Central Florida UnIv.. Orlando. FtL. USA languages
Conference paperC72;410C29
practical computational Ilingulst lcs-grannars;language translationt,
tEd I inglst icateatural languages
US feature bases cagurlal sloroho Syntas;JaPAnese@Ieucalst
lederaclence Etterorlses:Geneva. Switterland frasenork:Engiah-JapaneSe grunsars:machioe translation Systems
NP, wuitwfft PP. 416-23.- 5 Rof.: OP, 1988
0-907776-13-2
One of the most IhOortant problens facing the transfer of C88029514
sstcrcfout leg tecnhstfrgy is that most of the software is Natural Language Parsing and Linguistic Theories
developed fcr English anguage speaking comnunItleS.ThiS Is mainly Ntural Language Parsing and Linguistic Theories
because the hardware is 'tW~tin' based and most Of the programaing Frledenweller. Nest Germany
languages APe '%Ike English' lunguagwS.ifonver. technological April t886
developments have resalted In the Production Of multilinguai REYLE U.(Ed,); 008906 C.(Ed.)
microcomputer hardware. Cohcent ration flow is In teeo developonent of Conference procendingg
'foreign- software.Tht author 0-agents the Iiial results of a Practical; Theoretical mathematical
resear-ch project dealtlog will transforming software written for LNG
English language users to Arabic luvgJAgw Users With hMltillnguAl 22
hdrdware.A computer program Is pretantod which, nay facilitate the ROIde:Ordet* . NetherlandIs
transformation process along with a Sample applicat ion for a NP. VIwdO; OP. 1988
trisforwed project maregenment grogram The following topics were dealt wth; segarulyng linguistic,
C7820 analyses from linguistic ineories:aogltcability Of Indexed
computational lloguistlcs;languag* translatlon.slcroconouter gruonurs to natural languagesthaturai language toolklt;*XttgSIOn
apgOclst~S;Ottr Packages of Lil-gArSing for lexlcal functional grannartefflcency-orlented
mnulti lingual Software;Latin based.MiCrOCdOut leg tecnmology. LFG parstr.par31ng with a GO-grannar~conolsling categorial graua
English language ageaking convuntl*terorawsing9 language$, and unlflcallon:feature-baaed categorlai norpho-syntan for
technological Coevtomnts~lnultlilhgual milcrocomputer herdware; Japanodwttreatment Of tee French udjedtif ostaChe Is lexical
research PrsecctiEngllSh langulge users;Aralpt: language uses; functional grannar:prbolemns of coordination In German:trAn word
Computer trogram::ranftsgree Project managenent Progra- order anl univeral grawnwar:hnnocal-dowennlos and Infinitival

Constructions is i2erman:GPSG and German word ordertested Cooper

Storage.- Proper treatment of quantification in ordinary-nOun
C8054412 "..ra e~nd conOOSItionAl Semantics for i.Fd.AbStracts of
On generttng a German lexicon Individual pagers Can be found uncer tee relevant ClssifICt~on
RUPLIN P.; ROSSILLi J. Codes in this or Other issues
State Unlh.Of New York. Stony Stock. NY. USA C4210, 07820; 04290
Journal Pper conputational Ilingaistilcs~grarwars Ilanguage translation-,
Pract ical lingulstlcd:nutUrai languages
0kG linguistic analyses~llegulstlc tneorlestihdoedt gramsars~matsral
us .tanguage toolkit :1.1 parsieg;lewical functional grarrar:efflclency
CALICO Ji8SA)t.CAtLt03 Journal oriented LFG parser:GS dra.-'nar;cstegorlal drannar~sslfication;
VOL. S; NO. 4; PP. 51-62; 0 R41.1 OP. June 1986 feature based categor tat norpno syntax;JapanoSe;French:adjectIf
CALjE8 detACne:CcordlwatlonGoerman word orawr;universal grasnnar;nonlocal
0742-7778 dwendehdles~infilnlinal ConStrudtlon3;GOSG~nested Cooper Storate.
Building on a method of Compressing lexical Information, lee quantIfication:ordihary noun phrases;corpositloaI semantlcslLpG
authors have defitoed a set Of algorithms groviding the mtnimum
amrount of In formation necessary to generate all forms In the
German lexicon and 10 detect spelling errors.llaster len-s were C88042922
marked for part of Speech and desinenCeS with a view to also The ais of the Proncl eatitonal Project of co utrwwldw
allowing Possible inference drills for 656 In foreign language w-translation-w
Instruction Wosrkshop on Industrial Product Documentat ion
07810C.- 07820 Mariehamn, Finland
Conputational llngaistlscOmOuttr aided0 instruction;anguag* 15-18 June 1887
trunslatbontl tngulstlcs-,teadtlieg PE00080 F.
master stenslcouoresion:ssrgholoyICetca informatlon:aigorithms. drouge d'Etude gour la Tradudtion Auon. , nivSci.. Tohret
Germasn ifaicon;spollIng *rfOrS~deSInqnceS;POStlel inference Mod.de drenoole. Prance
Otrlls~ffgln language Instruction Conference paber

Practical; Product reviews
ENG

088039527 FR
GPSG and German word order lwtForuz n w.Doc.(USSR)
Natural Language Parsing and LIngitc heorles VOL. 13; NO. It PP. 11-13; 0 eel . OP, Jan. 188

Freen~e.Went Germany IFID07
April 1886 0304-0701
HAuENSCHlILD C.; 6001.0 U,(Efd,)t ROMER ClAd.) Theo French national Project of *-cunOuter.w-walodd
TechUnln.Owrlin, West Germany --translation!- (IrauuCtion Assistee par Ordinateor. TAO) has led
Conference paper to tee Implementat ion of 3 Production systm called CAtLZWE-AEOd
Practical, Theoretical mathematical using tee Software tool ARIANE.This systen permits aultomatiC
LEdG translation 1n10 English of texts written Is French In tna field
bE Of Aircraft MalntenarCO.Afi~r a brief account Of the SrCnitectsr*
Relooe;()Ordrechl. Ntherlands Of the system, tee Author Indicates its Mail yeVformance
NP, vIwGO; PP. 411-31c IQ'Ref.; PP 1888 characteristics as measured in that ayplication and then considers
Tee Author's 04in concern is raising cueslions rather thNn giving what economic conclusions Should o drawn from this first
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full soCit e or-nai40 regarding the deVeloom~nt of a lingu Istico years. hut how gractical is it and how can It 0# best ustdbe
softa r ~ inutry1 for -C*n*Ul ..... .traslation..* author investigate$ the latest O~veiobaents

C7820i C7460 C1820

Ieroac Cdm ISlg 9#gao translation language transiation
avi!o com nanuslat rercn .a'nlpoetcnue 'n text translationconouter aided translation

islIlot:rsuct o Alto" nar Odlnatour:TAO;CAULLhPb AEROI
software toot tAR:ANE;utnat IC tranat ion;tirratt RaintenAnc61
berformarct characterigtlcsgllnqulatic Software Industry C88021476

ASROren;tnglIfS machnn translat ion ayatem based On touic&)
a socia&t iOn gfamar

C88041607 !ProcedingS of T~ECON 87t 1987 IECE Region 1o Conference
Worksnoo on Industrial Product hocumantat icn 'Corcutersa nd Commrunications Technology Toeard 2000'
Mltaffar. Finland (Cat.No.87Cpi223-2)
tb.lB June 1987 Stoul, South oeta
Coneec 0 'ed Ing$ 25;28Aug. 1g87
,enral. Prctc,, .eE 4. i MANO SL iti.t u S. Hi.
ENoD bept.of EleCtron.Eng.. inns Only., theon. South Kores
22 bEhtKorea tntteion.ttltCnnh at a
Znt Forum Inf.OC.(USSR) Conference paper
VOL: 13t No. Iop. Jan. 19"8 P..cICal

0304-9701 XR
exhe olloeing topicsosore deialt ihi the conference lmed to IEte ok V S

ualetheioi FlOe# or I nfornation from. Indutrial producera to hP. 3 vol. 13801 Pp. 516-19 vol.21 7 Rat.i OP. 87
t-ho ,f at tn& Industrial PrOduCtS.It InClVded Current c23-2/87/0000-0516$01.00
0rat ce and r c eveopoent concerning oocunentution for The Ifnienentat ion Of A KOrean-Engi a machine transiat ion gyatem.
offsor giatfOrs. building industry, aviation, and electronics is deSCribed.To aolve the Conplexity of naChint translation
industry.;ohlcs Covered ihdiudeds thg alns of the French national oroOiem effectivuely. a leuical associat ion drurshar (LAG)8 is
Proic ompte- -oOt . 41id. -translation. and acne proposed that is waed on the analysis of a language cwOIt ton
h iate an goCynaniC aspects of-industriai product 3YSt ".AS LAG sag oth universality to renresont the Conceptual

OOCuanetattonAbstraCts of Individual paper$ Can be found under struture Of language and Part icuiarly to generate tuio surface
theo reievant-classtfication coots In this or other issues structure, It Is especiaily effective for translation bt)Gtan
C7200. C720 di fferent language faalliea.The translation Process 15 ChhlItned
Informat iTn AcienCe:technica1 presentationtuter manuasa In dCteI a
offshoe plat fwMS'dbutllnq induatrylaviation:*lectronics industry: C7820i C42101 C4290
compouter aided tranult ion: inouttrlei product oocunentat ion computat ional i inguits c;gra-.ArSilnguao translation

Korean Englisan 'cnine-tronslation Systenteucal association
graar ;LAG: language cognition gystem~univrilttYtconCehtua

C880,e2920 $ItruCtUr#:garticslarlytgurf ace atructure
Aholograh~ny-aSsed --onut ~ ie transat ion--
ayaten-conc ptual analysis
P R I OV G. V. 8058
Ind.AI Spt.. Microrocessor Syt.tnst,. W08IS. Bulgaria Frames on nouns
Journa1l0uate STtMlER E.: WINTER TOIILINJ3.
Pr'acticala tAt. SaarbrUCloet. Weat Germahy
E0 Journal usler
SO Practical
Cybernetics (Seigiun) 6100
VOtL, 31. NO . I: Pp. 43-55t 30 Ref.: OP. tgg8 OE
CYBcuS Shrache Oatenvorarb.(West Germany)

the 1221 VOt, It: t O. 1: PP. 29t:1Rf.h. 98
Te ate alms at presenting a conceptual analysis of a n SPDADH

'cnyte a~e trhtaio' system (CATS) Paradigm. 0343-5202
tak~g Ito onsderton bai nan huan Information processing Thib psper discusses gone centrol issues Of the QueSt ions Of the

capaoillte.Oonr fature of the Suggested Approach Is that it semantic valgnCy of nount, In tue context of the rxuit1ilgusl
a ilows p r 4ndiha htardeare Implenentation of oiffe-ent input teat machine translation project Eurotralt discusses sone of the most

8aretysi anseIs. thus elimnating the noed of the large. influential positions which are known from the linguistic
tomilicated resident software used for language parsing, aiming at littrature.:t outlines approaches to non euerhal nouns ad to
radicalI CATS a rchItecture Changes The Ides 15 to overcome extant de-nerhal nounS which are not Identical. but within one Overall
nardnare lisiltatlond; by using ithe advantages Of ptarallel access theoretical pqrshectlheTue treatment of senantlo, aeemnts Which
a nd a soclative Informat ion Processing In holograpnic s$oage madla are not valency hound ig dISCUSStedInttesting Quest ions connecte
C7 820 nIth as imotementation of the framework are examned as well As
holoraphic Sloragetiungruage translation ,area of research and Implemnentatiton chich are necessary
ho Og rachy hased computer alded ttansiation-aste'":conceptual C7820
salyslsthunan Information proceaalhs,-text analnsts'language comNytational lihguiSticslanuage transiatioMn2uultics
par I ngtoarsi tel access:associstlme Informat ion processing; SenantI icvatenCy;nounstnmachne trans Iat Ion: Eutotra
.noogrsOnIC Storage

C88015567
CR8026474 Tue dictiona ry In the burtra engineering franework
APAC3-2t an EngiiSnto-Czach machine translation system i'uuS H. 0.
V.1RSCpcocn Z. TAX, Sasrbrucken. West Geretany
book journal ushe
Practical; Theoretical mathensllcal Practical

I No 
Clod

VnIv Oariovy;Prague. CzeCh0slovakia Spracne hstenverarp. (Went Germany)
nOP. 01- ,f2t t4 Rtf:g OP. 1997 OLt. Ii~t-. 1 PP. 15-21; 0 Ref.: OP. 1987
Lonks at an 1nglSh-to-CeCI machne trangist ion System Called SF0908

whc~~s1'I a gi survey of the theoretical linguistic The author gives an overvien of tne lexicon franenork as worked

background anO 4 Otuare tools used.Cuhter 2 is devoted to out by the Dictionary Task Force of turotra.Tue atice reflects
daIscass on afeatures of tue system, Of Its liiIt$. the state, of tne art by the end of Mfarchs 1987.1t Covers what

of io( art ItVe) r oesentatton of factual generators dote hlace of the Inner dictionary ina
knonl edg. now oiulties are being solved, Of tue Conerator~iroatmnt of fraffiestroatnent of
fail-soft .1.4 U3 useI ando on.A detailed deacrlutton of the flions:structure-to-foature translaton~cdlctonary
present a.- 0f the progran Is contained In Chapter 3 codingtreist Ions, between daictionaries of different tavelsand
C7820; C4290 euamptes for using tne dictionary In analysis and In gingrtTion
contout ational lingulstiCs~language translation C7820
I inguiaticszhgsnCzoCn~aschne translationAPAC3 2muctearet corouttIt l l IPW ticS:qlossareStlanguage translation;
tools~factual knoweado I indutt 1

mien Ing trnSlation;lesicon fraseeorktturotralgeneratorstfrana:;
ldo= ;OICtionary coding-.dictionarles

C88026463
Text translation
TiveA 1tk 0. 057062783
ulcatei Co.. H4r1os. UKt A software tool for researchs In linguistics and ieulcograyhyl
JOUPA ""oI Phot icat I on to SomalI
General; Practical tECuth J.. MAURY C.
CNo CuRS. Valhunne-SOMnia Antloolis. France

COnpu t-SYdt.UK) Practical
Vet. St NO. I; PP. 22-3; 0 Ref.: OP. Jan. 198e6

COSYCO PR
0264-4 193 corout.&, TtanglAUSA)
*-Congutore -aiod -translation-- has been around for many VOL,. 2: NOd. It PP. 21-38; 27 Ref,. OP, 455.-aarcn 1887
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C oE5 t10s013 liontermenology dlctlonstlescautOattfc trsnslationthunan
0884-0709 translwtorsi tanard ormat
Gentral-ourDose database managtent systen nos* structure is
0uit In. are not an apooratt solution to situatiOns where
CroOles of translatin Or areas of research cannot be bounded in C87039938
avance. for examoles chiln leotCograhy and linguistic research Features of processing of unlentified words in a mlahine

are Closely relatoo.Consequont*, an original system tes been translation system
develoed. and Is being applied to linguistic and lexicographical KOROSTELEV L. Y.
dgat on the Sonit ilnguagt.Tnoe CollsorAttve project 100 to the Journal Paper
creation of in aUtomatiC lexlcoorsmatical Cal management Practtcalg Theoretical mathematical

systemT'eTa bAsic nolardti Drovi td for this apOltcatlon weasS EN
Ptesney LS-11103 ecroconDuter with a 64-Kbytt nnor'y, two zz
I-O oyte floopy disk drives, a video terminal. and a NluCtoM-Tkh.|nf.S*r.2 (USSR)

yrinte.Althougn originally designed for tt Somali language, tot AutO.OoC.& hath.LingulSt.(USA)
System Is lndependenl of ay language and of any specific VOL. 191 NO. 2; PP. 23-8; 16 Rf.t OP. 1985
OPglicSt"n.FIrst te authors present te linguistic cntext and VOL. 19: KO. 4, PP. 95-102 00, 1985
he Computer context.Then they cescribe the system itself, with NIPSOP
speclal enonAsis On the Original aspects.Finally scot examples of ADW-AE
work Sessions are preSeited 05d-0027

C7820:¢ 6160 0005-lOS5
databese management systoestlanguagoa trnslatlon.-lnguIstics OOOS-IOSS/86/S20,O0
Comouter *1o.0 translatlontlingulstietC eoxicograOhyldataase An efftcient mechantsm for recognizing grawatIcal characterlstics
rfnagewent syete-*Stransltlontlexcograony;ltnoutstiC research0 of ke00ords his 0eon develooed for mnCOne translation AM0 Other
Somalt languagolautnatic lotucograrttcal Cata mnagenent system: automitIc text-orocessong system .Oy matcrlng parts of wods
Plessey L1 It 03 AlcroCOMntert64 Xtyt. semory (mostly cord *ndlngs) ilth similar 1arts of words sorted in the

Syste., the syntactic category and S0m of the grzoutical (and
also semantic) characteristics are deterintned.effiClent operation

C87056423 of this algorithm makes it possile to cntinue with the analysis.
Text Processing In the Leningrad research group 'Speech Out It does not produce toe translation Of tht partially
$tatistlcs'-toeory. results, Outlook identifled word.tae new Coponent of tot undlentifled word
PIOTROWSKI R. oro.esslng algorithm h0 s two tasksl Separating the group of
Horzen Pedagogical Inst.. Lenlngrad. USSR unidentified words Oy dividing It into new words and misspelled
Journal pper words (diagnosis of distortions) and reconstructing the prototypes
General of Mlssoelld words (distortion correCtlOn).Ooth tasks are
14G accocranted with a comon strategy based on a foral oeSCrlgtlon
SU of the word's gragheMatfcs. I.e.regu1arlties In the comOinations
Lit.& LtlngjtSt.oevut.(GO) of grapheoes In words
VOL. I NO, It PP. 36-40; 19 Ref.. OP, 118 Ca290; C7820
0268-114 conouttlonal linguisticsilangusge translation;natural languages;
The article discusses sonm semilotic informatlonal aspects of speling aids
language along lth thell Interopretation in terms of comoutational computational l1nguistics;glstortion Ottgnostslunlodetlfhl word
lingulat cs.The Paper describes and Indicates tht resolution of ProcessIngwnatural language 0pocesstn5Msenlntlc cnaracter1stiCs;
SOe seslotic And linguistic paradox#$ w'1cn creat., at Present, a MAcMntn translation systte:gr~Oa~tIC&l CharaCteyrstIcs:ksy.ords
ree ctIng Carrier between natural language and te computer automatic text processing systes;woa endings:syntactic categoryc
C7820 Partially Identified ordimis ~ld cOrds;distotin corection
computatolnal lingutstics;Ianguage translation graPhomatics;graphemes
text Prcessing:Ocninet tr~onot e011t01 Ilformattonal aspects;
Ilnguisttic Paraooxes:natural languaoe

C87036531
VarisDa S and gramtjlclI categores tn an Arlene Moel

C87044!16 I1t0 Internat onal Conference on CO utot tonal
'SPS$'-an algorthm and data structures design for a machne aeo Ltnguistlcs.Poceedangs of Coting '86
Enllsn-toCoZe translation System Bon. Germany
STROSSA P. 25-29 Aug. 1986
Journal Paper GUMLtBAUO J. P.
Practical; Theoretcatl matheatlcat GETA. UnIv.!cIet ited.de Grenoole. SaInt-martIn o'I€reS, Prance
NG Conference Pper

ZZ Prat Icl
Prague 8Ul 8 .iath.llngulst.(Czecnos oVtXIa) FR
NO. 47. PP. 25-36; 4 Ref.- OP. 197 FR
PBI5AT Inst.Angtnandtt Kcoiomnikatons & SopraCnforschung;Born. Germany
0032-6585 NP. xlx+675: PP. 405-71 4 Ref.: OP. 1986
Soo of the problems causes by ambigulty In machint translation Grarmatical CategorleS used In a translatIon 1 ol.Arlane are
systens are outlined.APopoacOes to syctt design art Ctdsu3ed.Tna forsallused. and tre varIable of the netalanguage used to descrlbe
author descrtocs 0 SY0t0 which Offers alternative translations Of the Source and target languages of not m o t re
anoiguous cords and phrases to a user.Tile task Is examined from dI3cussedVartables in the linguistic structure Interface, SL and
the linguistic 0o1nt of vlewTot data structures and Princlples of Other grosnatiCal categories are considered under seven
toe aIgortt nO are presented readings.PartIcular attention is given to the structure,
C7020: C4290 9topnology and syntax of tnt German language In this context
Computatinal lInguIstICs;Cat3 structures;lngage t 1anslation C7820. C4210
IlnguIstIcs:SPSS-maClne alded English to Czech translation system; Comoutattonal tinslsttcsgranmars,1anguag. trantlattonldatural
anolgulty;oAChine transiation;alternative translationsidata languages
structures:elgorlthu translatfon:grammatlcal Categores;ArIane ouetjoetalanguag;

linguistic structure tntertaCe;SLtioppotlgy:syntax;Geranlanguage
C8 7044315

In"formation systems as translators, ales
KAZAKKVICO 0, A, C87033360
Journal Paoer Strateges ond neurtstics In the analyst$ of a natural language In
Applicat ton machine translatiOn
EN 111h International Conference on Conoutattonal
ZZ L.ingulstIcs.Proceedings of Coling 08
NaucnooTekh.nf.Ser.2 (USSR) Bonn, Germany
AutoMOoC.& Ath.Lngust.(USA) 2529 Aug. 1986
VOL.. 20: NO, 7: PP, 1-6 23 Rat.; OP. 1986 YUSOFP Z.
VOL. 20; NO. 4; PP. 1-10; OP. 1986 Grooe C'Etude, pur Ia TraduCtlon AutOm., Grenoole UnIv..
NIPSOP Saint-MartIn-O'Hers. France
ADVLAE Conference paper
0S48-0027 Theoretcaltt at heatical

0005- 100S888 o ERG
Research Se develogmeint In computerized translation IS Cooucted lflt .Ange"ndte Konnunikations & SopraCNfopSCung;lonn. Getany
1n two 0rea. **coroute0*1*00O* *translatIon*- perfOrmed by NP. xlxTS; PP. 136-9; 12 Ref.; DP. 1906
human translators (using computerized terminology dictionaries and Tot analysis ofase In an indirect, transfer and global .uroach to
data banks) and automatic translst ion perfomed 0y coouters achlne translation is studled.Toe analysts COnudtO Can be
assisted by human translators.There has etn a growtg realizatton described as exaustive (meantng w1th backtracking). dt01-first
that fully automattc translation can te achieved only In and %trategtcally and neuristtCally driven, while toe gra sar Uses
exceptional Cases whoere a very general tea of toe contents Of tne 1s an augmented context free gramnar.The problem Areas. bOng
Original would be sufficient for toe user, o- If the Original Cattett nlmtching, Amblguities, forward Propagatlion, cecking for
cexts have a Simple and standard font.In all the other cO-raciness and backtracking, are highlight edEStaollShed resglts
SItuatIOns, researchers are Deoyng Increasingly aware toat found In the literature are enployed whenever adaptable. nwhle
translation programs have to rely on human partclpatlon at suggestiOns aft given Otherwise

1rtain poInts in the process C4290; C7820
C7820 congutatlOnal linuistIcs:context fret gralsnars:lnquag
language translation translation:nmatural languages
informatton Syste9nSlCcOmPuter Ce tranSlation..ospJter aided natura languseja;dClit translatton:taCtractngaugentod
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con tnt free, gruon~turn ratcnlngwaolcuitlesoforesrgs If .Process.S, PJn.(Jfho Snrt 4anltfOO~~g~~ti~f- V..2:1.8:P.942 74 Ref., OP. 1988
JOSHA4

C87035i8 0447-8083

Practical context Processing) can to gumnnarlme into the analysis of a
ENG ~natural language sentenCs.Tlne basic frares for sentenceanls,

St. Such as Addtd Cotetfrot grawnar. tree Structure
Comouti &rnt~.J' transiornationai grammnar. *tC.haV* been applied to Practicel
VOL. I: NO. 31 PP. 4 9~. Ref.1 OP. July-Sot. 88 Systems. Including mecnancal translation symste ,The author
COeU5 Describes tue current slate and tn# basic problems concering8 the
0884-0709 atuWits of analysis methods for a natural laniguage sentence
Tne authorS tuglaiA A4.1 not .ate the translation arethod of tne C4290; C7820
Roseti& POJtCt-IhQY pfetaV uttwiS* cay Of Unraveling the computational llnguIStICS;grnnsar31IAg9uag translution~natural
varPIOUS aspects of et'chkVa translstion.Iue general strategy is to languages
Vie. A translation syatems AS Doing Composed Of an analysis Carl nataral language Sentence analyaia~gnumutational lInydisteal
and a Generation part Connected by a transfer Moduie, and to break undtstandIngtrweanIng pocessing~cOntext prOCessinglaadtd contest
O n* latter Is a sustenat ayjhqy do this by repeatedly free bramnsrtree structure transtOrmatIOnal graeaarlwchsnlcal
Identifying tasks Inside the transfer nodUle. which Can t. roved trAudlat ion $Yalen"
a nec "pu les. ih well-defined Interfaces. Into tne (initially
ewoty) analysis and generation Oarta,Inus. by eacn sacs rove

analYSis and generation are augmented aItn a de4#Pr level In a C87033343
cle:ar cay, And the transfer task Is reduces accordingly A hiatory and future prospects of Computational linguistics
C7820, C4210 NAGuO a.
computational linguistics~grararslnUago tranSlatlon:ftr &I Ka yoto UnIv.. Japan
languages Journal paper
grannrs~transfor cpnrsfuttyjRhottS~trrslat Ion retnodasmacnlne Central
transIAtton~analykis 3~rtlgoneralion attransfer nodule JAP

.tP
lnfPtoceoss.Soc.Jgs.(Jono Short) (Japan)

C87036514 VOL. 27, NO. 8: PP, OSS-61i 29 ttf ,m OP, 186
SynfnelrlIC rules for transltion of Englisn and Chinese JOSHuA
WANuINlu JIe: Slse.GNS R. P, 0447-6053
Oegt.of conout.scl I nanunal ijniv'of Techno., China Computational linguistics has been StudIed since the develgonent
Journal saper Of coroutera and has densonad along with studies of rcuaniCal
P ractIcal trsnSlation.IkechanIcai translation nun IntensluelY Studied fron
114G tue latter half of 19S03 Out the US Congress concluded in 1985
48 triat mecnanical translation couldgnot be materialized In a Snort
Conout. & rans) (VSA) period and that basic Scientific studies on languages
VOL. II 10N. 3~ : O. 113O7% 7 Ref.. OP. July-Scot. 1986 (computational linguistics) shoult Dooted (ALPAC
COMMc Report).Conoutatinal linguistics inClUdeS tht fields Of
084-0709 acoustics. phonetics. phonology. morphology. leuloggy. syntax,
A System of grarmmars using symmnetric onto$& strsc'sre aug sennt cS. pragmatics. discourse, recognition and understanding.

tnslation rules in .1 LIS* version of Prolog Is snowti to grovide synthesis and generation, dialectology. trasiation. dOeUnentAtlon,
myietric bidirectional translation between Eugliyn and Chnese writing Aid$. Stylialics. Content analysts, Information retrieval,

for a fragment of tnu teo languatesIt Is argued that syrmnetric office automation. Instruction, computer interfaces. grapnics.
grammars And transistle~n ryiles significantly reduce the total Speecn, sign languages and animal languages
gra w crltlng rfduirfmaht for translation systems. &no that C42909 C7820

research On sysntrir, -ranslatign systems deserves further study ccongutatlonai Iingulstics:hlstry;lan ga translation;
420: 4 4210 tecuvdlcial forecasting

CgOUtWtOMAliinuslsgwasiuug translatlon;naturai hSltOrytfuturo ProspectS;Ccnoutatlonal llnr-uIStIltetnlcal
languages tranSalat Ion -acoust ICS~ononet lCS; pnonology 1 orphology;leI IcolOgy:
translatfoncEnglitef:Cnlnese:sye~trlc phrase StruCture:Llsg Syntax gsemant IcS:pranAt IcS:dluCOUrstrecOgnlt lonsuederstndIn.
vets Ion;Pro]Og: symnstr tc grammnars syntlreals:geuerat ion:diaiectongytdOCuntat lon;writ ing AIgS;

stlistlcs;Cgntent analysslnformatlon retriavalofflce
aultOMAtion;InStrUCtion;coLVut#r InterfAc6Sgr2DhICS 3Peech1SIgn

C87036513 languageS;anlea) languages
Linguistic and eutra-linguistic knowledgel a Catalogue of
lan~guage-related rules and their computational application Is
machine translation C67031189
SCHUBEtRT K. Another stride towards$ ktnolodd-ba$0d m~achine translation
Journal paper Itt International Conference on Coutational
Practical Linquistics.Proceodlngs of coling 86
1e sOown. Germany

22 25-29 Aug. 1986
Conout.4 Transi.ttSA) TOsIlTA M.1 CARBONELL J. 0.
VOL. 1, NO. 3; PP. 12S-52. 34 fef.; OP. July-Se,)t. 1986 Dept.of C*Vnut.SCI.. Carnegle-aellos Univ., PittSourgn. PA. USA
COMTES Conference Paper
0884-0709 Practical
The author gives an overnie. of the Drool ems encountered in tEd
trasla1ting a teut.Uannuage Is a rule-govorned system.LangUage us
science Is tue COla eYP.J translation aug aoul ict:2on Of tnese lnst.ungewsndto nonanjuikat ions & Soracnforacnuugihons. Germny
rulas.Bat nhile a human transistor can use tue rules Intuitively, N5. xlx-875; PP. 633-8; 28 Ref.: OP. 189
the apylication of a Conmuter Involves tue necessity of Building on the eel l-estaOl sued promise that rdlia~le wacnine
forrelAting the rules exolicltly.TranSlatlon requires rules about translation requireg a significant degree of test cgorehension.
both Inside and outside Isfliuences on languag*:these rules In) turn this paper presents a recent advance 1 iiti-lingual
posune knowledge about those language related lufluences.after knonledge-based machine translation fi8Tgt).VnlIIke previous
looking at the theoretical OASIS of this view he describes tue approaches, the Current method provideg for Separate Syntactic and
gractica Details Of tue DtT wacuneh translation System Starting semantic knowledge sources that are Integrated dynasically for
fron theo sea rcn for rules aug knowledge.He sums up the rule Purging and geveration.gucn a Separation enables the System to

Systems aug rellte tna to the tyyes Of knowledge they have Syntactic grammnars, language Specific out domain general, aug
retsiro.Ihis coccorgauce of rules and knowledget leads Into a semantic knowledge bases. domain specifi 10out language
dlSCUSIOg Of three chiacterlstic features of the OLT systemw general .Subseouent ly, grammnars and dOnaIn knowledge are

wnuich Might Sek Controversil, but which can then te Snows to be precongiled autonatically is any desired conolnation to orCouce
Strictly related to tue rules augd knowledge heeded for nachIne Very efficient aug very thorougn real-glee paruers.a Pilot
trauSlatlon.Pinaliy tue nueStIOn Of PrIOrItY for tither Implementation of the KUaT architecture using functional grawnlars
lauguage-sorclftc Or entalinguiStic rules and knowledge IS taken and ent ity-onlented Semantics dewongtfates the feasibility Of the
00 new appoacn
C7620 47420
comrutational lingUistICS.tagage translationlustural languages Computational Ilinussticsexpert yewgrnasinae
eutra linguistic knowledge ;language related raies~rachine tranulation:nAtsral languages
t ransaion; ruesknowledge enpert Systems; knowlIedge PAWe nuchIne trauslat lontOntV

coreenglon;sema-Ic knowledge gonrces:oarslng~geniratIon;
syn tactic gramuSnar~ddals knowiedgelfunctionai grunnarStt y

497033349 orieanted semanti1c0
Analysis method for natural language sentence
ISOJII J.
Kyoto Univ.. Japan C87031 187
Journal paper Trangiation by understanding. a saculve translation System 8.815
Practical litu International Conference on Ccoutational
JAP Lingulstlca.Proceedlngs of coilug 196

JP ~Born. Ciermany
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25-29 Aug. 1Q86 NP. ulx*9T5i PP. 451-3; 7 Rsf.g OP. 1988
NOMUjRA H. I NAITO S~t KATAGIRI Y.t SHIMAZU A. Describes a MOOel for a lexical knonlecge PAte (LKO),An LJ(5 Is a
NTT WsIC ROS.LabaS.. Tokyo. Japan knowledge base wanager'en System (KMtS) which Store$ various kinds
Conference pager of dictionary knowledge In A uniform fraowork and provigeg
Practical Multiple Viewpoinlts to the Stored XrawliedgeitMSS for matural
ENO language knowledge will bo fundamental Components of knowledgeable
4P environments whire non-cooguter, Professionals can use various
InatkAngoenato Ktraikations & Sgrathforsehungleorn. Germany kinds of supokal tools for ocument preparation or
NP. xiu'675i PP. 821-81 8 Rof.i P. 1986 translation,However, basic models for such KSMds have hot bees
The article Presents a linguistic Model for language undertanding established yet'Thlus. the authors Propose A vocal for An LKB
and describes its Apcttion to ant experimental machine focusing On dictionary kr'oaledge Puth as that otained from
translation system cailed iLhTt.The language understanding mcdel Is sathint-readbie giCtionarl,19
in Interactive nodiel beitween tm# mmry structure and a teot.The C6160; C7020
meorty structure is hierarchical and renreweted in a computational IlngulstICS~databaie Management systerstlangae
fram*-neteork.L~inguistlc and non-lInguistIc knowledge Is Stored tronSlatlonlnulural languages
ang tne result of understanding the text 15 assimilated Into the lexical knowledge tcate;ljaknO.Ioeg base management aystws;KMaS;
menOry Structurt.Ihe Understanding POCes3 s I nteractive It that ditionary knosledgettural language knowltge;knOW1eggeable
the teat invokes knowledge and the understanding procedure #nvIronMtntSsuNot toolsdOccus'ent prearatltontItramslfat In
interprets the text by Using that knovlsdge.A linguistic nodel.
Called the extenged Case atructure nucet, is defined by asopting
three kinds of Infororatloni structurq. relation ang concegt.Tnese C87031184
three are uzed recursively and Iteratively as the basis for menouy ACoaliStIOn Of knosledge data by Analyzing natural language
orgasIZAtlon.Tnaest principle$ are apol led tO the design Ihd l1th Internatiounal Conferenlce on COnoutatiOnal
Implementatiton Of theo LUTE whlcl translates Japan*$* Into tnglljn ilnguistics.PrceedIngs of Coling 18
ass vices vera eon. Germany
C7820 25-29 Aug. 1988
Ctsngutatlcohai lingulstics-languag# translationlnatural languages TANAKA Y.t vOSHtDA S.
knderStangins;jInaln translation syatea;l.VT1tlIngu$Sttc model: HIweji Coil.. Japan
Memory atructure:tauttrawe net.0rkilinguiStiC modeiteutendg Case Conference paper
Structure nOOdI;Structure,rtatin;oncgtotJapsneoe;nglishi Practicalg tneoretical Mathematical

ERG
JP

C87031166 Inst ,Angewanate Konnunikations & Sorachforsthung:Bonn. Germany
Semantic baled generation of Japanese Genrman translation Systent NP. xls-675t PP. 448-SO; 3 fef.: OP. t586
result And evaluation Automatic ldantificatOn af haouyss In kana-lo-kanji conversion
Ilth International Conference on Comvu.Tu~ional systems and of multivoCal words In Macnine translation syatems
Lilwguistics.Proceings of Coling 181 cannot be sufficiently Implemented by the nere combination of
Bonn. Germany grammnar and word g~tcnionatrStThIS calls for a nan concect of
2S-29 Aug. 1S88 knowledge datawnat tnio new knosledge data 1s and ho. It can be
HN~AKATa Kt.: LESNIEwSKI 0.1 YOKOYAiL& S. acquired are Mentiloned in the paper. In natural language research.
tnat.fur Inf..* Stuttgart Univ., Germany actI d1sCUSSIOn hag geas wade within the framework Of knowledge
Conference Pper and Sanoles Of knowledge
Practical C7820; C4200t C6130
tug computational linguistIcsgdats acquistionilanguage traslation1
Dt natural languages
Inst.angesasdto XonmunlkatiOna S, SprachfOrSChun9:fonn. Germany knowledge dgatnatural languagetnunonyns~kana to kanji corverbn
NP. uluw87S: PP. 580-2: A Ref.,. PP. 1s8a tysteMS;n'altiVOCaI wOrd3sacruIne translation Sstems
Project SWaSN has achieved a state whet* a prototype system
generates German texts on the basis of the semantic representation
proau.ed from Japanese teats by ATLAS/tI of Fujitsu C87033182
Lsboratory.ThIS Pper describes tone problems that are specific to Experimennts with as MT-directed leuical knowledge bank
the SemantiC based approach sng So"e results of the evaluation Ittr :nterrnatlhnal Conference on Coffoutat tonal
study Lingsistlcs.Prceedtngs of Coting '88
08720. C4290 Bonn. Gernany
computational llnguistlcs:anuage translation 25-29 Aug. 186
Semantic baled geheratlontJanunese German translation systea:ATL'S PAPEGaaIJ B. C.; SADLER V. T ~KAM 0, P. M.
I, BO/Ros.8ur~vcor Systeeootwikkeling. Strecs?. Netherlands

Conference Pper
Pract ical

C67031185 ENO
Controlled Active procedures a* a tool for linguistic engineering NK
lith International Conference on Computational Intt.Angeuandte Koneunkations & Soracnforschung: Bonn, Germany
lnguistics.Procoedlngs of Collng 188' NCO. uix-675: PP. 432-4; 6 oaf.; OP. 1988
Bonn. Germany A Crucial test for any Mi? system Is Its power to solve lexical
25-29 Aug. 1986 anolgulties.rtn size of the lexicon, its structural principles and
t.OCKNAR5? 4. D., TIEL M, the availability Of *xtrA-IlnguistIC khowledge art tne mnost
Saarlahues Unly..* Saarbruckes. Germany IskOOrtast aspeicts In this resgect.?he paper Outlines the
Conference gager enpairiwental det~onnent of the SeESIt. System! a Structured
P.Qct ical llqloo'l-bated word expert system designed to Play a pivotal role
Ehd In the process of distributed language translation (p1.11 ehich Is
Pt being developed Ii * th othorlanaS.Zt presents SWESIt.'S organizing
IfSt.Anqewandto KItnikations & SoratnforSChung:Bonn. Germany grindipleS, sines a snort descript ion of the present eAPeriwental
fuP. ulx-67S. PP. 464-9: 20 Oaf.: OP. 1980 set-ag ano 55055 now SWESIL Is Doing tested at this momnt
controlled active procedures ure prodactions that are grouped C7020
under ard activated by units called 'scouts'.Scouts are controlled Computational iingsistlcsteoyart systomsltodaarles:language
by units called 'missions', whits alto Select relevant sect ions translation
from thle data structure for- role agol ltation.Poliong n* h proolem T directed leuical knowledge banaga? SyStemPWESI. system:
reduction Method. the Parting problem Is subdivided Into ever Structured lexicon 0ased word expert tyStem:PLT:Netherlards
smaller Subgroblems. each one of which Is reg'esentod by a
Mi3sloi.lb- elementary probiewa are regresented by Scouts.The CAP
pransar form lis Is baed on experience gained ait naturCt C87031181
language analysis and translation by tonouter In the Toward Integrated dictionaries for ela)r: motivationa and
Sonderforschungsbereicn ;00 at tne Univarsity Of SlarpruCkos.1ho linguistic Organisat ion
Pper Introduced CAP as a mas Od linguistic engineering 11th International Conference on Computational
C7820: C4i290 Linguiallcs.Procoedingg of Coling '86
Conputational linguistitslanguage translationinatural lunuageh Sons. Germany
controlled active procidures:rule wrlting:parslhg strategies: 25-29 Aug. logo
linguistic ehgineerlng~relevant sect tons;data structuretrule BOItET C.: NtpgafUKlIN1.
angtication:prublem reduction method-.parsing hroolem:mlssion; GeTA. Grenoble Unly.. Salnt-ifartin-d'eergs France
stoultt:AP granmor formalltwtnatural language anal ysi : trosat Ion; Conference Ppyer
SondrfurscnunshreIts lOO:hsIvorsltv of SSarbrUCken practical

PR
C87029836 Inst.anigewandte KoruaikationS 9 Syrtncforscnung Bonn, Germany
Modal for lexical knowledge base NP. uluwOO5t PP. 423-8; 7 Oaf., OP. 1006
I1th International Conference on Conputatilonal Is the framework Of Machine aided translat ion systems. Two types
tngUSatfca.ProcweadigS of Coting '86 Of lexical knowledge are used. 'natural' and 'formal,. in the forw

Bonn. Germany Of Online t*rwInologicol resources for humn translators or
25829 Aug. 1988 revigort and of coded dictionaries for machine translation
ISODa a.: AISO H.: nuAMlbuASet a.t biATS~UAGA Y. proDOr.A ne. organization Is presented. nhich atllowg boirst ypes to
Kto bsiv., Japan be integrated In a unique structure. Called 'fork' Inteogaied
Conference Paper dictionary. or FID.k gives FIg IS associated with One natural
Practical laguage and nor sine accegs to tr.AnSia:ions Into several other
ed IangUag03.The FIPI associated to languages Lloynd LW contain all

JP Information necessary to generate coced dictionaries Of MAa)?
Inst.Angauandte Xoneunikat ions &Snracnfrrsthung;oorn Germany Systems translating from LlIinto L2 or vice-versa
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C7620 ENG
comou tetll Ieinguiusticstgloasariesanguage translation Xe
fork. inte0gr a e itary.lentcal databale;Xtcl:Alizea language. Inst.Aflgeanote Ko~Unllatics I SP11chforcung o.Rnn, Germany
li nguistI1C ororarninglifltograttd dIctionaris;inguistC NP. IXunS7 . PP. 33S-71 12 Ref.;. DP. 1986
oanS aion;ehne aided trassi1ation SyaeSt;SIoCal knonltgge TEXAN is a system. of transfor-orientea text anaiysis.Z05
Online0 terminological resourcesllunan translatorscodied It ngist ic conceptIs ba sed on a cornuhcatine approach wi11th the
O Ict WIOnis;PIO~natural ianguagwu,9 a T systems franmework of speech act tlneory.ts this view texts are considered

to be tioe result Of linguistic actions.It is assufmed thrat they
control the select ion of translation esuivalents.Int transition of

C8i7030068 this concet of linguistic actions (text acts) to the ronel of
* CRITAC- a .Japanese text Proofreading system o~tlaayi is 'tforme~d Xy a contest-free elocution granaar

,Ith int r o*''national Conference on Ccoutational Processing categoriesof actions ano a orcooitiova strutur of
Linguistics .Proceedings of Coling 10s stat Of affai1rct.110 gransna uIlist retated to a text lexicon
Bonn. Germany provides the connection of these categories and trie linguistic
25-29 Aug. 1986 surface units of a single language
TAKEXA K.: t PJISAKt 1.1 SUZUK(I E. C4290O- C7820
Japas Sci.Ihst.. IBM Japan L.td.. Tokyo. Japan cojitationai iinguisticstangusge translation
Conference sager nacni Me trtans aton:IIXAN;trnsfer Oriented test analysis,
Practical linguistic concept;cohvnthcttve aggroaCn:ggesch Sct theory;
ENG translation #qaivelestnilnIguistic action$;teut actsCOno~uter

P AnaiY3S:tOntQst free e0lotiongranmnr;states of affairSt
Ill~t.Angenan21e Konunikations & Sprachiorschuog;lionn. SercodnV AlnuStic surface units

NP. xia87B PP. 412-171 19 Ref t DP. 1988
CRiAC (rWtiuing using &ccunoiated kftunleuge is An OAP'ririntai
expert system for Stoofreaging Jaganesa tet.It detects foistyges. C8703t178
Kana- to-nasi misconVCrsl ons. and atyl 3tic errops.Thls system Strategies for WVntera t machine translation. the engerience and
c=ne Prof og-coded neUristic knowledge with convetional Iftolications Of theo gelS! Japanese Project
Japan*$* test ProchessIng techniques whicn involve heavy 1115 International Conference on Conoutational
computation And access to large tanguage databases tLinguistlcS.PrOCeedihgo of Collng '88
C7106t C7820 Sons , ermany
computational ling-isticstesgert syatemtlangulge tranSlationcnorS 25S29 Aug. 1980
processing WniIIELOCK P. JC MCGEE WOOD P.. CHIANDL.ER B. .; HOLDEN 4.1
Jaganese test proof reading systitm;CRITAC~critlnuing using HlCtSFAL. 14. .
accunulated khnledgl.eot~perin'entat expert systen~miatypes:Xana to C~entre for Co.-out.lWlgaistics. Un1s.of Manchester tnst.of Xci.&
K85)1 ffilOnhrionS9tY~StiC errotProlog coded heuristiC ltvmhl.. England
"non I e;1onventional Japanese teit processing techniques; Conference gaper
Ilahguag Calabasas General; Practical

ENO

C87029702 Inst Angenandte lonnikationo & SgraChiorscnungtOons. Germany
SCSI . a linguistic Specification language for mT NP. ;IX 675;, PP. 3293427 ef;P.18
illh InternatIIoral Conference on ConOutational The authors are deSICnIng an Inglith-to-Jaganest Interactive
LingU it Pa. proceedings of Col Ing iN6 nachine translation systenyFor devebopment purposes we are Using
Bonn. Germany an existilng Corpus Of 10000 words Of continuous Proae from tro Id.
25-2; Aug, lags PEtOS graphics Oocunentatlon~in Tne long term1, the System. nII pe
ZAJAC 5.hol eut.,ended for u.se by teQchnical ariters In fields otter than
GETA. rnoehl. Saiht-euirtts-C'Neres, Pranc# 0 oar~ auhr have evelpe I yten 0eveloynht 0 :ftuar,
Conference Paper ueinrfeadgraa anMddito('1P1nary mnalinguti~ifte The
Practical Engiish analysis grannar handles root of the syntactic structures
E NG of The cor pus, and there are a range of formats for output of
FR linguitc re*presentation$ Ad jaanese teut.A transfer grarunar
Inst Angesundte Konnunlsations 9 SoraCnior$chungBdnn. Germany for Englisn-Japanese hmas been grototyped. but Is hot yet fully
NP. ulunATS; PP. 383-8; tO0 Ref .; OP . 1988 adequate to hiandle all Constructions in the Corpus;& facility for
Nonadays SI sYstes grow to Such a size that a first dictionary entry in kanji is incorporalt.The, authors focus on Its
specif icat ion step Is. necessary If one wants to Xe able to nailer Interactive nature, discussing the range of different types of
t heir deeloyentr and amIttenance. for' tne 1.it.ar. parl as well Interaction which are Provided or Permitted for different types of
for the. linguistic par't i' ngnares'). Advocating for a clean user
separatl on Xeteeen linguistic talk$ and programuing tasks, the C78 20
PSaper I ntroduces a Syecification/inol emnatlon/validatlon COnOUtatiOnal Igitislgug trarslatlon~natural languages,
frAmenork for NI.P then SCSI.. a language for tho specification of User Interfaces
anu lysis and generation odules English to Japanese transiattoninleractine machine translation;
Ceioop C7820 UMIST Japanese Oroject~grPSDlCS documenatlon~user Intovface.
conut atltonal llngVISticst1anguage translation,natural languages, gran~ar;dtionary 11AdtIns UtilitieSA1ngulsh analysis grammar.
specification languages syntactic structurds;lIngulstIC repreoentatlOnS;Jaganese teutkanjl
mach Ine Itrans tat tonlrutural language procegSIrg;SpeCifICAtion
languageglInguistic specification languagetiur systemstlinguistlc
,Asks: rograming taskS:spcciflcation Ilpnnntation validation C87T031177
framenOrktNLt.PSCSL.generat Ion nodules NAtA. a leo-ay Sim'ultaneous Interpretation systemn Oetneen Korean

and Japanese;& netrodological study
"1Ih , sraIoa Cofrec on COutational

C87029701 tjihgsistIC.Proc#edlngs of Colisg'8
PenlPhrase; Jingwarf for parsing and structural transfer Bonn. erny
Stil Internat onal Conference on Coutational 25-29 Aug. 1888
Ltngu IstIs.proceedings of Coling 18G liE SUNG CHUING; KUNtI 2. L,.
Bonn. Germany Xeot.Of Isf .SCI.. Tokyo Univ.. Japan
25-29 Aag. 19i5 Conference paper
BEESLEY K. Rt HmEFNER 0. Practical; Theoretical Mathematical; Experimental
A.IL..y"t, Provo. UT, USA END
Conference paper J
Practical InSt .AngnnanotO Korewuniis~tlonS & SpracnforscmungiBonn. Germany

ENS NP, xlx#ST5t PP. 32S-8; 7 Ref.; O P, 198
sts Theo aath~ors present a now conout ing ncol for constructing a
InSt ^Ang nade KonuikationS 9 SpraChfOrscnung;Won. Germany two-nay sinultaneos interpretation System between ItoreSf and
HP. aIxT 7s; PP. 390-2- 0 Ref.; OP. 1986 Jaoaneoe.Thay also Proose several nWehOlOgicai IApproaches to
petnPhrase Is a nigh-level conhuter language develood by tihe construction of a two-as gultaneous Interpretat ion system.
A L..P.Systens to facilitate farsing and structurai tranSferIt Is and realize te*Ins-say Interpreting process aa a nodel unifying
desi gned tO soee :0tt deo" Iepnt of Conouter-#05lSted1 translation both linguistic competence and linguistic perfomance.Tme node; is
systol and gratarnckerg.Tht syntax and SenanticS Of this tooi verified tneoretically and through actual applicat ions
areI described together with its Integrated developmnht environnent C7320; C4290
C61400; C7820 compoutationai I inguistics-language Ira. stat lontoatural languages
conou tatlonal iinguistics~high level Iagsages.tanguage translation NARA.tno nay simultaneous interpretation Systen.l(Orean.Jaoanese.
lingnare plarsing~structurai transfer.hlgh levei conouter language, tao nay intergreti-gprocesslinguistlc conyetescQ.1ingUiatiC
computer asststnd translation systems tgranar CheCkero-,9y1Iaxl performance

ananti;Intgaed deeloovent enfrmentC8017

C0T8459 Idioms Is the Rosetta machine tranglation system
Pragna ties In macnine translation Ithn International Conferoee on Concputational
11th International1 Conference on Conputationai LlnguistIcS.Proceedings of Colin8 '88
Lngu I St"cs.FloeedqIng$ of Coting '8o Bonn. Gernany
Bonn, Gernany 25-29 Aug. 1985
28-29 Aug. t986 Sc0bEWX A.
RO M4E0EL. A. Philips ReS.LaDS., CIMOlrdne, Netherlands
Saarrucken Enin..* Gerrany Conference super
Conference* gaper Itoreotical mathematical
Theoretical mathematical END
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InstAnge.note Kommunikat ions SO *ChfOrScOuMg:Bcn. Germany to. (C.A). * framework in Eurotrat a theoretically committed

NP. x~6*75: PP. 319-24; 12 Ref.; OP. ;986 not ation for MT (Machine translation)
Rosetta is an experimental translation system which Uses an 11 th I nto I ational Conference On Conoutationa.
Intermealato language and translates Deteees Dutch, English and, LInguistIcs.Proc~edings Of Col log 'BE
in tro future. Spaniuhk.Tre tropotical* framework of ROSettaich Bonn. Germany
(Is ba sed on Isomorphic id-grarshars Is OulntiiesIstems are toes 25-29 Aug. 1986 A-VRL .S
3iscussd In this fPaoenork.FImalIy so examples are Considered ARNOLO 0. J:; KRALNR S.; ROSNER M. : DES TOBSE L..VRL .8
C7820; C4290 Essex Univ.. ColiCroster, England

cROmoutatiOnal iinouistigsianguage translat'on;natural lnust Cneec ae
Rostt Machine tr an iattol Systft;DUtci1;tngII02;SpAnI~ft5 Thoretical sathentical

I suor Chic U granrars ENG
GB
lOSt .Angennde KmnulikationS 9. Spracnforschn:Bonn. Germany

C87031176 UP. xio*67S: PP. 297-303; 10 A0f.1 MP 1986
A comOSItional approach to toe translttion Of temporal This Paper CescrIbUS a Wooel for lMY. developed within the turotra
expressions in toe qosetta System MT project. based on toe idea of coepositional translation. Dy
22225 International Conference on Conulationai describing a basic. experimental notation which emoodies toe

Lioguistics.ProceusIngs of Ccl ing '86 isea.Some of toe theoretical and practical Implications of the
Bonn. Germany model. including so-e concrete extensions. and some more
25-29 Aug. 2986 Speculative aspects art discussed
APPELO L.C4290; C7820
Phillips 6e.a .Eindhoven, Netherlands coSvutatlon~l linguistics.-langnago translation~research initiatives
Conference paper Eutoira Mt project;cOmpostonas translation
Opeor etical mathenatical
ERG
o. C0703l 2372
lost.Angenandto tonnunikat ions &Sorachforschnungsonn. Germany Lingu Istic developments in lurotra since 1963
NP.sx,1tx;67S-,PP.313-I8-. 12 Ref . OP. t986 2220 Zleoroationai confer ence on Computatioal
thi gayer discusses the translat ion of temporal expressions, in LioguistIcs.Proceedings of Col ins 186
t he franework of the machine translation system RoO5tta.Th* Bonn. Germany
t ranslation netoo: of Rosetta. to. 'Isomorgoic gramear Metod,' is 25-29 Aug. 2986
Dbsed on Montague's ConoostIonaiity Princioie.It Is snoen thiat a JASPAERT L.
Compositional aooroAcrk leads to a transparent account 0! toe KtaOlieke Univ.Lenven, Belgium
conplex aspecs Of tire In natural language ass can be uses for Conference pager
itoe trans lation of temporal expressions General
C7820; C4290 ENS
computational liogistlcslIanguage transiatton~ratural languages Be
cnomositional approach~temooral expresIons. Rosetta sysies~machione Inst.Angonandte KOnnUnIkationS & Sprathforscug; orm. Gernany
transl ation syst"s 3sOnrPhic grammar mlhodtCopost tonality NP. xlu'675; PP. 294-6, 6 Ref.:. OP. 1996
Pr incigie~aturai language toe autAO. )ntS toe tneory aod fetatheorY currently asooI in to

Enrotra Project into a historical perspective. Indicating wh~e
and wny changes to its basic design for a transfer-baseO machine

C87032174 translation (OBeT) system have been mase
Valeoncy theory is A stratificational MT-sylten (machine C7620: C4290
translat ion) computational lingulstics;Ianguage transiation;rosearch Iitiatives
Il1n InternationalI Conference on Conputational linguist Ics:ronostratal:0imensional ity:Esrotra Project~transfof-
L'ngu, SticsPrOcee~ons of Coliog 'ee bases machine translation

25-29 Aut 1896
SC.II.t P. C87028449
TAT urotra-D, SasoprUCkes. Germany 11th International Conference on Computational
Conference gaper Lingussics.Procoedings of CooliOg 86
ToortiCal mathenatical I I10 International Conference on Computational
ENS LlnguistICS.Procedings of Colo '6
DE Bonn. Germany
Inst.Angewandte Kommunikat Ions I. Sorachforscniung;Bonn Germany 25-29 Aug. 1986
NP. xiu.675; PP. 307-12: 7 Ret.; OP. 2996 Conference Proceedings
Toe author Investigates nalency theory as a linguistic tool in Practical: Theoretical n athenatical
macnine translation.There are itoe main areas In wnich major ENG
Questions arlse.(l) ValeoCY theory itself .Ho sketches a nalency ZZ
theory is linguistic terms nhicoin nlues 106 discussion of the IoSt.Aroeaotet itcnnunikat ions & Sgrachiforschun;Borun, Germany

natlure of degenoency representation as an Interface for serantic NP. uln.675; OP. 1986

OeCrgI'Con,2) he dependency representation in the translation Toe following topic$ ere Coalti with, Sisn-theoraticai odal Of
oroc .i e sketche toe different roles of dependency semantic struicture:conoutstlonal unalysistlInguistic
reorelentation Is analysis and Ctneration.(3) Ioe implementation semantics~teoooral relations;term associations Is automatic
Of na loncy theory In an NT-SYsten.H. gives a fee *xamotes for how, information retrlevai;leslcal cata~i'erlPhrase. lingare for
a valency desiripti on could b: Implementeo In toe Eurotta-forsnallse parsing and structural tranSfor;SCS.. linguistic 3Dec18 ICatiOn
C7820. C4290 language for MT;ATH Programmhig onnlront:CRITAC. Japanese teut
conosta.tional lioguistlcs~language transiation:nalency proofreading system nogsr coes for tent storagoesetaText,
valency t heoryinoislic tool;oacoine translation;oseonenncy event-drivn tent processing and tent analy~lng system;Intograted
representatlon~semastic sescrigtion:vaiency descrlgtion:Eurotra dictionaries for Mta)Tteo>rd database for national language
formalism grocessing:automatic thesaa'ns constructlontsa functional

struc tures for parsing saeency COn~trAIntS.AbStractS Of
]nolI ull pagers33 can found under the relenant classification

C87031173 co.e Sin this or other issues
GeneratlIng semantic structures in Eurotra-D C4290; 57820
111h InterInational conference on computational ccoutallonal lloguistics~ianguase translation:n~tural languages
tI.i 11itcs Proceedings of Coling s igs theoretical oosel;weantlc utructure:conoutational analysis;
Bonn . Gormany linguistic sant icsteegorai r.1St lonsttere associations;
25-29 Aug. 2966 automat ic information retrienal lenicl data:PriPhrase: Iinguwara:
STEINER 1. "arPsIng ;Stuctural transfer:OCSL.lthguistic socIf iation language;
IAI-8.srotra-D. SsorgrCken, Germany MP;APN grogrammaing envlromunt ;CRItAC;Jaganese test proofreading
Conference gaper system;integer cocts:tot storaqe;8etAs~teuttnt orises tent
Theoretical mathematical grocessingtet analysing systed.IntegPated dictionaries:11 a 72

E NS word doataoaset;ntt Wal language grocessinglautomatlc thesauirus
DE cons truct ion~fsUnctlconal structures;cnopendescy constraints
Inst .Angeoanste Xitonikations & SgraChfOorSChnn9:5Oon Germany
NP. oIonP P7P; ,, 6 14, 66. DO 298Analysis, ass genration of cles stIn th nourotra-franework C87031146

grces hougn 100 lenel$ Of (a t least ) Eurotra constituent An Informat ion model for a earhi. "OnSiat ion System
structure (ECS). Eurotta relational structure (Ens) ass interface LEM05 EVA 6. NS.
structurea (IS).At IS, labelling of nodes consists of la~eilings Journal Pper
for tire., modality. Setantic features. semantic relations ass Practical: Theoretical mathematical
othe*rs In this gaper, he snail De concerned euclusively with ENS
genantic reolations (SRS) or Particigant roles (PR).In Eurotra-D. 20

thyhveDh enger Ieontlng sith a gel-of SRS. or P~s. chicn are Nachns-tek.Inf.Ser.2 (UJSSR)
loontif I hIs the help of syntactic crlterla;Yts approach Is, Auton.Oo.l, Siath.Li~lSut.(tSA)
outlined VOL. 29: N0. tO: PP. 22-8; S Rot OP. 985
C7820, C4290 VOL. 15: NO. 5t PP. 92-205; O., 2985
computational )Inguisticslanguago translation NIOSBP
clause generationzsen'antic structuregsconbtltuent structure; ADIOLAE
re lat IonalI str uctur.nterfac* structure~senantic relations; 0548-0027
gartiWogant Ir8165:syntactic criteria 0008-2068

O0O6 2055/85/820.00Tue £rench-Russlan machine translation System developed at the



1325

All-Union Translation Center tS based On An tinformat ion nodali for The following topics nor. dealt with: iilguitic Analysis And

SxeLVOa r. . I bA I. . , T O SIt . 0 .: ogether tT. V. Cioout.A TrantsyntaxSA
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tet1:10 :P.0 :0.19 etabie.an d la~~lxi o raSyto3y ototg fo nti ls-Mla
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ligustc 6-1 t-inora5o reuiemne Malasi. Than Mranasiainreac oet.ndteT t

AbatiC ts and ie in macnine trans insttnMt Cofpe tdermti Stnt rtnARAO yt

mimLAVAL Nlot Ma N tr.nV.. it TRVSI coretl G.y YAeansNK of V.ot- ug iaOUt& translation)

Pdenticatio Thofeia dmocn hta (nCOeattoia kMaciEtasaio rjc

Cdoiatos inoa~l toe tent fstarted In 1nays8 wihdveond o r rmdl
trna CthoTk~ n f. is SR foo tEnaus toesela trordai cusinngon conai totareoo AIN
main orftoa i9orato in 4 PP23-.8R te taut andlte refen toe l 19sic C670040tCA7pojctunt

sOeet-taisic drO: 4 at deP:ne and41 .mlane fou IStiZSOOt.S Sn. aoabyPootp o nI~-A
agrocosB tonsato toe macnineull ttansed ion ofS.h nouisnn Iodctiaint ora a
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anaysi by5 reeeo tolsh7a arnlto resrarch project.tanaio onw toe Tria
OaOsiOsS/$$O stutue aeeac cproonen anaysi forlh-ha maacon trdarnsttoloatoriontliGa Ntora
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04260 0790 exrcMtebsc Lnngfo naipt etWll 72
minoaim al li, n histIt Cretyb masolupu-aqaelnguage translation 0t76 7
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tiscess teo ino o macine translaion rCxiWr cmiatos 2ora ae
Ahicy/have b an operano L rnuticel no n an Conxuermna lat Gngual: trantial ngiicntra lauge~taI ationg = 11nteriolofia Prasenation andts os iiaiti resann:Geo withoutotr yrjctGee oga
(Ca .als Ib *101 ligCti toraatgnrssconoutattonal lintutstictnion trejec
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C42090, C7820. P0050( S
comntetfoa Conutins;iLnqguist nslaton.O 01c6str7-t6f507 Lseor
semi~cn m~u*S~~It~ tenglanoin liqournalmuttina 017 toer8/$
CoInfere 494nn tnSStInc~o onc oaoerssletii Genralo uor nGec oa n o.1 ~um t akO
Practcal~n em .~ntrt*OQ~lwr ODhtO$S4C stanilbd ftOG~i oko teGeklnug
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AWeOO M oosd on Linuiti Inory anSon.
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SoCL/etST-0 nglan Journai paper

Ptcaley EnlnNrciclG hoeialnteaia

"Co nter nese Prceins.C. eho:ace nln VOL. S; NO. 3t PP. 134-5. 0 get.: DP, Js. ar86 90
MT ais teal t ntrsigteoeia etdooia 0674-807
000 'r t n htPriua Cleto ftsu$ToAto basribe3s a mte nualfo ma105 traestion t o jc Cia garred u
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B326j it)e forest $hraving aloorlt ", along With sue efficient pasing ASSOCXOMUt.L~lWt StiS
Algorithm. enable us to parse and dtsanoiguate igholy ambiguos conference Paper
Sent once with hundreds of bar&*$ xithout dealing with uncocs of Practical
Individual parse trees I NG
r.7820; C4210; C4290 05
coutational t u tc~rrsastnsg ranslat ion ASSOC.CcOnpt .LiO iulstIO it'5n. NJ. USA
sententce dlsasbIsUatisn.dlSardlgUatIOn toXhIQLn.'eIftter3CtIue NP. vtil-216 PP. 194-7; 12 eat.: OP, 198S
machine translat ion systems;st ructuralI amoigsittessbared pake Tue paper describes a program which has bes Constructed to
forest reprisentationttorest shaving aslnrtteffilent Parsing pod~uce English strings from a case-labelled coenfltcy,
algOPrtlr0n4rs 0 t ress r ecresentation.The program Uses an espeCilly slImple and Unliforms

control structure with a .ell defined separat ion of the different
knl edge soUr"eS used durino generallon.Furtuierore tue majority

C86057814 of tue system's knsowledge Is~expssre d In a declarative form, so
Language. SUDlanquige. and the promise of machine translation ins principle itue gererator-5 knowledge bases could be used for
BARON N. S. purposes other thn Pentration.Yne, generator uses a two-0s
Southwestern Univ.. GOgtoatn. TX. USA control structure, tihe first translating from trio semantically
Journal Paper' orientated case dseopendency structures Into Surface
practi ca1: Theoretical mathematical sYntACtIC treetS ;.. second lranal.t log from these trees Into

050In toilh String$
US C7820; C4290

COsOrut.& Transl.(USA) coutational jlnguIStiCS;Iunguage translation
VOL. 5: NO. 5; PP. 3-19; 9 Rof.; OP. Jan -Miarch sas6 English generator:caso Mailed deponCenoy repreSontatIdn~prOgrae:
0684-0709 Control strscuureisnoatfdge tastS;two ;)ass control structure;
Look$ at macAs~n transation (And at natural language processing surface syntactic tres
more centrally) in context of a nodes Of linguIstic,
ccnMUncat ion. n developing thimO0005. the author discovered
Strong parallels between nusank-husan cOewnrICstlon on the one Ua C8636379
And ugman-Maoulne (Or IIusAn-susan coersusloatlon mediated by A roOL..'iISttC parter
machine$. AS is tue Case of macsine translation) on the diner Second Confic,.ce of tn. European Chapter of tue Associat ion for
C7820: C4290; C4210 Computatitonal tLinguiStiCSProcedings of Tue Conference
ConautatlOnal llogsisticsforral Ianguages,-sanguape translation; Geneva. S.ltuerlsfnd
natural languages 27-29 01arcn lags
human machine consnuncation~macuine translatlonioatural language GJ.RSICI S.. LEECH P.
Proc6sslt-n gsls9UtlC c0eMsnictisn:uan fwsan co.nuenlCation Lancaster Univ.. Engtand

SSOC.Contput.Lingul~t Its
Conference maer

B8605o473. C86043853 PraCtICal: Theoretical 04tuenmatloal
Review Of teut-to-ageecn Conversion technology ENd
StAGSA Y.. SuTO H. Gel

NiTT Res.tWbs.. lusasnino. Japan ASSOC.COrnprt.LlngulstlcA.MorristowP. NJ, USA
Journal Paper NP. V11s276: PP. 10-l70, 6 Set,. OP, 1985
Practital The IJCREL team at tue4 University of Lancaster is engaged in the
AOP developmnt Of a robust pardlng necnanlsm. which will assign tn#

jP appropriate grannatical Structure to Sentences in unconstrAlrod
J.ACoustSOC.J~n.(450an) Engli1sh text.The tecunlosets used Involve t:a1 calculat ion of
VOL. 4l; NO. 12: PP. 901-5; 42 Set OP. Dec. tags CrOMaIlItfeS for Competing Structures, andl are based on the
NtOGAfi teCunIQUSm Successfully used In laging (I .o.asigsig granmat ical
0369-4232 wOrd classes ) to0 tuhe LOS9 ( Lncster-OSlO/sergen) CorpuS.TrC-f trst
Thts paper Is concerned with text-to-speecn conversion technology. step in tue parsing Procest Involves dictionary lockup, of
Including test analysis And sPech SYstuesis.Ffo test analysis suCcessIve pairS Of gra'ssttCIly tagged words, to give a nu~mpor
necessary for Speech syntnesIS. sign-graoe stmantic analysts is of Possible Continuations 10 the current pars*.Slf1Ce tlsiS tookup
needed for 00comoater 4aiceon. *translatonOO.However. it Is wilt often not o aole unawf-gucsly t0 din~lfsirte Point at
necessary to Improve the Semantic analysts technology to S"r wich a gramatical Constituent Should be Closed. th OC n step
extent for efficient application of the Parsing Process sill have to insert Closures And
56130: 0558S disttsgul sh between alternative parses.Zt will generate trues
Speech synthesis representing inese OossIble Alternatives. Insert closure point$
test to speech conversion tecr*noogylspeecn synthosiusconouter for tuhe constituents. *nA Compute a procablisty for each pArse
sided trAndIatlon:semAntIo analysis tree from toe prOOabiitn of each constItuent within tne tree

07520: C4290
Conputatioles Ilouut Ic3tgraSnar3:ianguage translation

C8C,33676 LOB COrPUS;ProOaVIlISt, Plr:;4r;UCAELUiverstY of LMacast;
Asned dependency grannar; a Steale Interface ttnwees tue robust p~rSlIr ecalsgautIca, Strutture;uncsnstralnd

granonar raie And tue knowledge Eog) iSn test .81c-c o2ry lookup~tretsclosura foists
Second Conference of the European Chapter of the Association for
Conputa tlona I Lingulstics.Proceedogs of tue Conference
Geneva. Swittzerland C86036378
27-29 Wtacs 198S A Prouspiistlo aporoaca to granndtical analysis of written
AMJRAKI K.-. lCstvAVA S.: FUKUMOCI Y. Engi is? by Conputer
CIXC Systems RO..15.. NEC Coro.. Kawasaki, Japan Second Conference Of tue European Coapler Of the Association for
ASuOC.Cout.Llinqgsttics Condutaticnta Lipcsistic.Procedings of the Conference
Con ference paper Geneva. Switzerland
Pract Ical1: Theoretical mathematical 27-29 lirch 1g85
ING BEALE A. 0.
JP Bowland Coil..* Lancaster Univ. EnLgland
Assoc C4DVUt .LIngslstics:Midrristown. NJ. USA ASSOC.Cpnpt.L1.gIoSltICS
NP. vsitw276 PP. 198-204; 2 Set.; OP. JOBS Conference paper
This paper describes sone Operational Aspects of A% languAgei Practical
cceorehension cocel snichs unities the linguistic theory and toe ENG
Weant IC theory situ reipect to coorations.Thie conpatational G8

model. Called augmented dependency grasnnar (8901. formulates niot ASSOC.CoUt.Ltoguistics;iiorrlston. NJ. USA
oniy the linguistic depndency structure of sentences but-also the NP. V~II278t PP. 1

59
-6S. 5 set.: PP. 1985

semant1c dependency structure using tea extended deep case grarar Woru at tuet Unit for compruter Research on the English Languagei At
and flId-Orlested tact-knowledge based lsterforencesPact the University Of Lancaster has bees directed towards producing a
knOelesge bASe And 500 model Clarify tue QUalliative differenc# gramwaticalsy Annotated version of the Lancaster-OSIo/Bersen (LO09)
beiween what we call semantics and logical meaning.From a Corpus of written British EngIlisl texts as the preliminary stage
practical View foist. it provides clear 1153Ce of Is developing Compruier programs and dais flies for poviding a
syntatc/serantlc, couistion for language Processing In analysis grlnssaICai Analysis C! unrestricted English test.eork 1s nOw In
and syntirests.tt also explains tire gap Is semantics and logicai Progress to devise a suite of prograss to Provide a Constitueni
ineains.-and gives a clear computational lmase of shat Is called analysis of the sentences In the Grrpu.So tar, samrple sente$
conceptual analysis nave been autcoatcally assigned phrase and Clause tags using aC
4
29
0
; C4210; C7820 Probabilistic systeww similar to word tagglus.It Is hoped that thle

omputational ltnoslstcs~rssnars;langvpe translation entire corpus will eventually be parit-1
3s9rreted dependency gamrItrsega r rlesboledge: 07820. C4290
Operat 1 &,4 aspects~landsage conprehension nodeloTngi utIC theory; Conmputational linguisticutIangusge translation
semntic tueory~ceotatolest model ;ADG;semantlc dependency Lancaster 0sl0 Bergon corPUS:1L08 C~rPU3;rrOpablItltC Approach;
strUCt1ure,-languspe OroCeSslog graftnatical analysis:writtan ensiishlUnlversity Of Lancaster.,

compuster ProorAsdata filestprameci5a55

Aft ErgilaS generator for a cuse-libelled dependency reoresentatldn C96038377
Second Conference of tue Europremn Chapter of tbe Association for 'Leuitlins' a leoical anaiyzer of m.Jdern GreeS
Conputational LingUlstlCS.Proedings of toe Conference Second Conference of the Europogan Chapter of tue Association for
Geneva, Switzerland Computational Linguist tcs.Proceeolngs oftruie Conference
27-29 Starchs 1995 Geneva. Switzerld
TAIT J. 1. 27-29 March 1agS
Acorn Coters Ltd.. Canoridge, England fOOSeNIS Y., iIAISTROS Y.
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000t.of ComoIJ.SCI.. HAtlech.Univ.of Athens, Greece C86033667
ASSOC.Ccngut.LingUistiCs Second Conference of the European Chapter of the Associationl for
Conference paper COMOUtational Ling9UISt C4.Orocttdings of the Conference

fractical: Theoretical mathtrAWatcl Second Conference of the European Chapter of the Associat ion for
t~iOCoutational Lirguistics.ProCeedigs of the Conference

Oil Geneva. Switzerland
ASso.Coput.Linguistlcs;iorristown, NJ, USA 272 Carc 198I
NO. n11w276c PX I54-a: 12 Rotef; OP. 1985 O As ocout.0~noulstics
teutlants It a software tool designed And Iwolenetnted sy the Conference proceedings
authors to analyze noaern Greek ianguage.This system asigns twO
granaatical Classes (atts Of speech) to 95-98% Of tro Words Of a ZZ
text which Is read and normallto by the coeputtr.Dy orcyving toe Second Conference of-tne European Chapter of the Association for

3y3ste with the appropriate grasoatICal knowleoge (I.e.; Computational tLinguisttcs.Porcetaings of the Conference
dic tilonat Ies of non-inflected words. atfflationwor~hology and ASSOC.COngUt.Lioguistics;Cornlstoun, NJ, USA
hlmted surface syntax rules) any *variant' of modern Greek, NP, vitw276; OP. 1985
language (dialect or ldiom) can be processed The following tolcu.er# dealt sith natural
C71320. C4290; C6115ngae~raeab~a~o tranSlabosrin:Ooleah
Ccnoutatlonal Ili~gdlti:t5languuse translation:software toots ooerators:lenicai duat~ase0rOoOhbllot1C oarsur;conoutatioal
lexical analyzer-.ncern Greek~noftware tool~gnsnnatical classes. towo~rytoatabase tuetrietlautonated oceqcoi recognition;zentiince
dlIct lonaries:affiation rorphology.linlted surface syntax rules production roceltuser mocallingtdlalog structure. and dialog

Strategy 1 in-Ans;commnlCatine content. of dialogue interaction
StruCture.Asstracts of inl o ual papers Can be fourd under the
r$otg rIlevant cl as$sIf Icat Ion Code 10 cola or other Issues

Oesi.' a"1 ieolementitton Of a lexical data bale C4290, C42tO: C7820
Second Conference of tin Earosn Coaster of the Association for conroutationul IIrgqu is% lcsOrunars; lnguage translation.natura
C608uStional Llrgulstict,.Proceedirgs of toe Conference languages
Geneva, Switzerland natural languases;grunnarsteachloe translat ion-.0arslng:Goolean
27-29 March 1985 oor~tors~ical databaseosrocaolistI6 garsar;conoutatlonal
liEkiLI E. toeory,.gataoase uuriesiautoAttd speech retognition-,sentence
Oept.of Linguistics, California UntIn.. L~OS Angeles, CA, USA promictisn modelt.user rodelling;dialo structuneg)dIalog strategy.
ASOc.Coes~it.LinguistIcs 9iaw Ans:cofticattve Context:dial~ga Interaction structure
Confereonce caper
Thoretica I mathematical

END Q68036369
US Ewpert systema for semsantic dlsawoigut Ion of Ill-forwed tent in an
AsoOC.Cout.Linguistlc;oernston. NJ. USA Esperanto-based Intermediate language for 94chine translation
50. 411-276; M0 146-S3; 17 Re?,; OP. 1985 (SWESIL)
7 his easer Is concerned with toe specifications and toe FANTOit 1. 0.
Invol entatlon of a particular concest of word-Dated lexicon to te POytecn.SOUth Bank. L~ondon, England
Used fin large natural languAge processing systems Such as Machine Dissertation
t ranslIon Systens. and Compares It alth toe Wfroieme-oasnd Practical
conception of toe iexicon traditionally assuned In conoutat tonal ENG
lndVistICSIt Is argued that. atthogless 1SConcise, A relational CS
word-baled lexicon IS Superior to a nopoene-baSed lexicon trm a NP. 148
tooretical. conoutAttonal and also practical viewpoInt Toe distributed language trantslation project employs a fu~ldied
C6160D: C4290. C4250 subset of Esperanto us an Intermsediate language (IL) for Machline
conoutatlonul llngutstlcslanguage translaticTOtnaturt languages: translation of infornation teot-between, natural languages.Text
relatlonal databases entered In teeo source language (SL) Is analysed syntactically by
IleuICA% data sas*;sWeclflcatlans~iwotewentation;wOrd based iexicon-, an SL modile and toes cussed to an IL. modile for semantic
natural language processing systenn:..achino transiation systems; disaftoiguatlon.The task of toe semantic module Is to Identify toe
noi~rooe based concept lon~cc'noutat tonal I Ingulstics~reiat Iona) east OtanUtble Syntactic parae.InterleAved (cnllnel Semantics, is
word base lax Icon which the syntactic and soentl ocudlas, nave a sywbiotic

relatlosnip. is employea.wo~d meanins are reprenented by
!e,.Antic veotors.,and plausibility Is axprtassnd Who Zaden's

C86036373 :es-~score sezAtics med fussy lodic titchnIues.Design Drloc~its
A two-njy approach to structural transfer is Co are cvelsoed )n a basis of toe literature on esycoilinguistics.
Secondo Conference of te European Chapter of tee Association for semantics and tunoutalioral linguistic$ &nM an exsert systen
CoWWuitona Lingult ttcs.Ptocadlros of toe Conference design, Is POobog IS sresentedtiA further aspect of toe work Is an
Geneva S0it zerland export system for conuistencycontrol. using vectorial
27-29 l rc ig0 cru-ceteng tecnioets.A simplified sublet of teeo oystems 1$
rOOT 8, iwplenented Ink Microrotog. and some preliminary results on toe
Linguilstlcs ReS.Center, Texas Sunl., Austin. 1X, USA dlianstghat ion of twenty-four meanings of 'Ties files, 1wlthout
AlsoC.Comput.LIngulsties syntacttc pro-proCessing) provide grounds for encouragemennt to te
Confe*rence sabPer further development of troe system
Practical: ,Theoretical weateaticat 07820, C4290
EKG Computatitonal Ilnguistics:dlstrlbuted procwisslng:eort sySte-A.
us ianguage translat ion
A3SOC.CornoUt.LingdititCs;COrltow., NJ. USA dtntiIbated language transtation Project-gEnperanto:eichlne
NP v11w276: PP. 70-2. 4 Ret.; OP. 1985 translatlon4lsfornatlon teuttoatural langsages;sourca language.
Toe METAL rachlne translation project Incorporates t.wonethodS of secantic dISanoiguation.syntactto parse;OymoIotic relationship,
structur al transfer-direct transfer and transfer by gramsarThe semantic vectorg.Zaoen s test score senanticd~uzoy logtc~exort
author dISCosses the Strength$ and weaknesses of those tuo systena:conslstency control toectorlal Cross checking
asDoroiches In general and with ressect to toe MEtTAL project. and
argue; s teat, for any applicat ions. a combinat ion of toe two Is
Oraefersote to eI~ner alone C86026472
C7820; C4290 issUrney of machine translation;. its history, current status. and
computational lI nguiSttIcs; language translation fuU~re prospects
tao wa& . sproach Structural transfe:IETAL macsioe translation SLOCUM J.
sroject:dlrect transfer:transfer by granmmar MiiCrOeleCtrOn.i. ConoUt,TeCWnI.COrp.. Austin. TX. USA

JoonaI pasen
1ibtliOgnasny; General; Practical

C8036372 ENG
An evatuat ion of METAL; toe Lee machine translation Systes us
S econd Contferancet of toe Europan Chaster of toe Association for Conout.tLinduist.(SA)
Conpitatfonal Linguistics.POCeedings Of toe Conference VOL. I): NO. 1; ro. 1-17, SO Rel.; OP. Jin.-Ciren 1905
Geneva. Switzerland CLINUE
27-29 earcn 1985 0362-613t
SLOCUM J.: BtNVEiT W. S.; WHI10011 L.. HNCROSS E. 0362-613X/85/010001-17g23oo

AsSOCConst.Lnguistlc3 Elemnets of tee history, State of toe art, and proolote future of
Confrence easer niCilIne translation (CT) are dis2Cussedc.1ne troatmunt Is largely

Practical tutorlal.Ttoe saber covers sone of toe najor CT flA groups. the
EndQ~ gnral techniques they employ, and tro roles they play in toe

ZZ ceveOonent of the fietdTee Conclusions concern toe Seing
A411c.Corout.Llnguistlc foristown. NJ. USA sermience of the translation prolem. and potential

10 1.276; P0. 82-9; 2 Rof.-. OP. loss re-Integrtiton Of lUT with watnstream Conoutational Linguistics
Toe Linguistics Rosearcri Center (LAC) at toe University of Texas C7820
a t Austin Is currently developing METAL, A futty-aitonatIC hign language tranSlationlinguistics;teconlogicaI forecasting
dual Ity MuCAme- translat ion systes.tnlS eiaser describes toe future erOSsectr;hiStOrytwachne tritSltton;ALT-R 8 groups;
current status of METAL. enenasing toe resUil " of toe most Conputational Linguistics
recent OcSt-editors' evaluation, and briefly Indlcates Some future
dlrections for toe Systes.A sin-Page Gerea originul toot and a
raw 4(boedited, but automatically reforsatled) CETAL transiation of C86024088
that toot Into English are included as essendicas Ite Construct ion theory and practice of a syntax analyzer used in
C7820: C4290 toe English'Csin*Se transiat ion experimental SW 0e
cordat-ational linguisticalangiaga translation WANG KAIZHS; FENG YIN
VETAL:flly aulceatto high Quality machine translation system Journal Maer
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practical; Theoretical mat0hematicalPoednso the Conftrenco on Thoretical am0 methodological

0 Hamlton. NYV. USA
J49r-Oln InSt. Teenol .Chinoa) 34-16 Aug. I9NS
N0, 3: PP, 8-16; 5 Ref.-. M 1los WHITE J. S,: N18580568 S.(E0
PVAY Confer-ence paper
TO. syntax anralyzer 000090150 poOssss two distingsingO Practical
ol~r-ACtcr-ItIC feAtutes: toe grlMo~t- Of Ito two lAngVages no the EN0
pr-ogram'es *ate separ-ated strictly. and a presage 0000*5150 A0m an ZZ
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